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REGO GX-ENGINEERED FOR PERFORMANCE 


Neither chance nor guesswork has made this Uni- 
versal torch truly universal. A novel mixer design, a 
new aluminum alloy and stainless steel have been 
majored in its modern construction to increase your 


profits on welding jobs by minimizing gas consump- 
tion, operator fatigue and torch repairs. 


Rego engineers have eliminated screws, tub: 
soldered joints in the Rego GX. Your 
speedy and uninterrupted torch welding — on a 
within the limits of the process — lies in this 

Try the Rego GX Universal torch yourself 
its performance on any job convince you. 
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Prospects for the 
Diesel-Driven 
Welder 


@ It was not many years ago that the diesel engine—then a 
big, clumsy, slow-acting machine compared with the Otto- 
cycle, or gasoline, engine—was considered good enough to 
operate light and power plants of small or medium size, 
and to turn the wheels in a few industrial plants where the 
load was fairly constant. 

Today many thousands of them are propelling tractors 
over farmland, in logging operations, in road-building, and 
countless other places. 

Yet it remained for a few installations in streamlined 
trains to popularize the diesel engine, and make it a house- 
hold word. 

In some cases, the diesel has replaced the gasoline engine 
on trucks, in buses, in airplanes, and in many other fields. 
But it has never made any inroads as a welder-drive unit, 
though a few diesel-welded installations have been made for 
railroads, in which the power unit drives a tractor and 
operates a shovel, a tamper, a welder, or any one of several 
other pieces of equipment. 

The slow speed of the diesel made it impossible as a 
direct-connected unit to a welding generator. In the last 
two years, however, the high-speed diesel has come into 
being, and several manufacturers are supplying these units. 
Such engines can be governed to operate at about 1,400 
r.p.m. and consume only a half a pound of fuel per brake 
horsepower-hour, representing a fuel cost of between fifteen 
and sixteen cents per hour while delivering thirty-five horse- 
power continuously. The total cost per hour for fuel and 
lubricating oil is about nineteen cents, representing a saving 
of thirty-five to forty cents over an equivalent gasoline 
engine. 

If a diesel-operated welder in the field is working at or 
near capacity half of the time, the saving in fuel and lub- 
ricating oil would be about twenty-five cents per hour, 
or two dollars in an eight-hour day. 


To make the diesel economical, the saving in fuel must 
more than balance the additional charges due to the higher 
price. The higher initial cost of the diesel compared with 
the gasoline engine has prevented it from encroaching on 
the gasoline-engine domain in many applications, one of 
which is welding. 

Manufacturers of diesel engines anticipate that increased 
economies due to reduction in manufacturing operations 
and greater demand, thereby lowering the cost per unit of 
product, will before long reach the point where many other 
applications of motive power will accept the diesel in place 
of the gasoline engine. Manufacturers have lowered their 
prices as these economies have been realized. 


According to one manufacturer, an engine like that de- 
scribed would be economical if operated a total of 400 
hours per year as a welder power unit. Another says that 
2,000 hours per year would be necessary to pay back in- 
creased interest and amortization charges. It is likely that 
the former figure is nearer the facts, and, if so, the diesel- 
drive welder is almost on the scene, particularly where it 
can be used in fairly continuous service over a considerable 
period of time. 
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Myf le u you 
save it with dual-advantage 
“SUPERO-SIAMEEZ’ HOSE! 


Y OW you can prevent the loss of 
time that welders often spend 
untangling kinky hose lines in the 
course of each day’s work. “Supero- 
SIAMEEZ”’ Hose proy ides tiva hose 
lines that handle like ame .a com- 
pact twin-hose that goes wherever 
the workman wants it, without tang- 
ling or fouling. 
In addition to this production- 
boosting feature, it offers important 
safety benefits. When vou are con- 
sidering the purchase of welding hose, 
it will pay you to remember doth of 
these significant advantages... and 
the exclusive construction features 
Hose & Rubber 


them into “Supero- 


by which Electric 
Co. has built 


SIAMEEZ”’. 


Advantage No. 1 is the unique 
SIAMEEZ web method of joining the 
two lines. This web is important! It 
removes any possible danger Of accl- 
dental mixture of air and gas... it 
prevents accidental separation of the 
lines... it strengthens the hose walls 


at junction point. 





Advantage No. 2 is the revolu- 


tionary “Supero”’ construction. W ith- 


out sacrificing flexibility it provides far 


greater burst strength than standard 
two-braid construction. [his means 
extra-long service. In addition, “Su- 
pero” show Ss practically no expansion 
as compared with usual braid con- 
maintains di- 


struction...it closely 


mensions...it does not “writhe’’, 


even when different pressures are 
used in the Supero-SIAMEEZ lines. 

Remember these two exclusive ad- 
vantages remember also that it 
costs little more to have them and 
other important features of this hose, 
including an absolutely smooth and 
non-porous tube, and an_ especially 


Now, 


while you’re thinking about it, send 


tough, wear-resistant cover. 


the coupon for our Folder of details 


on constructions,color com! 
lengths, etc., and the 


nearest suppliers, 





ELECTRIC HOSE & RUBBER C< 


»SUPERO 


WILMINGTCN, DELAWARE 





ELECTRIC HOSI 
Wilmington, Delaw 


Send Folder 
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"Metal Carpentry Facilitates 
Building of Intricate Machinery 


as By G. H. KOVEN 


OMEONE has invented the term 

“metal carpentry” as a substitute 

for the much overworked “built- 
ip-welded-construction.” It is certainly 
ipplicable to the more commonly ae- 
epted types of jobs in this field. Press 
and engine frames, motor and compres- 
wr bases, other heavy machine parts 
ad similar eonstruction 
such rugged wood carpentry work as 


compare with 


mine timbering, trestles and shipbuild- 
ing, While the hghter type of built-up- 





President, L. O 


welded work corresponds to wood work 
ing of a more delicate character. 

Metal carpentry has certainly covered 
a surprisingly wide range of adaptabil 
ity in the past five years. It has cut 
weight on finished machinery. It has 
improved strength by a better distribu- 
tion of metal mass than is possible in 
east construction. It has also made pos 
sible for the first time, the use of any 
required number of metals of definite 
characteristics to meet specific require 


This Film Printer 
Was “Metal Car- 
pentered” by Weld- 
ing and Cutting. 
(Frequent changes 
in design made the 
use of castings expen- 
sive and troublesome. 
But by adopting weld- 
ing, the job became 
as simple as carpen- 


ter work.) 





Koven & Brother 


ments of service in one strong, homo- 
geneous unit. 

In general, the appearance of ma- 
chines designed for the application of 
this method of construction is far more 
attractive than that offered by the rug- 
ged but unwieldy-looking east construe- 
tion. On the eeonomie side of the pie- 
ture, the elimination of patterns 
particularly on machines whieh tend to 
change frequently in design—has_re- 
dueed the cost of production materially. 
Of course, it has been possible to do 
things with “metal carpentry” that are 
impossible in foundry practice. 


Intricate Designs Easily 
Fabricated by Welding 


These outstanding advantages of 
huilt-up-welded construction have not 
been widely used, however, in a field 
which deserves attention. It is one in 
which ingenuity in design is of great 
importance. Without attempting to de- 
fine the limits of this field of use too 
closely, let us say that it covers that 
large group of machines and parts in 
which the coordination and, frequently, 
synchronization of many parts into a 
complex whole is the main problem. 
Welding can do a great deal more in 
this field than it. has done thus far. 

Perhaps the point is best illustrated 
by deseribing a recently designed and 
completed machine on which “metal car 
pentry” was used. Suecess in the con- 
struction of this machine should indicate 
a wide field of application for this new 
art, which presents many possibilities to 
the technieal world and thoroughly justi- 
fies the use of the word “art” in that it 
depends so much on the creative imagi- 
nation of the designer who adapts it to 
his needs. 

Consolidated Film Industries, Ince., 
a leading producer of equipment for 
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Framework of Finished Machine. 


the 
the 


(The 


easily 


plates were quickly and 
cutting torch.) 


holes in 
made with 


moving-picture-film proeessing faced a 
diffeult problem in the production of a 
machine for printing positive films from 
negatives. The sound track negative is 
separate from that of the pieture prop- 
er, and the machine whieh prints the 
positive film from these two negatives 
is most delieate in design. 

It must not only handle at high speed 
thousands of feet of easily tangled cellu- 
loid, control light and time of exposure, 
but must synehronize with the utmost 
exactitude the simultaneous registration 
on the positive film of the sound track 
and pieture reeord, fed from separate 
reels. 
few months ago, these ma- 


Up to a g 
chines, as built by this company were 
of east construction. They were heavy 
and unwieldy. They were designed with 
of the parts exposed, 


since a covering would only add to al- 


most working 
ready excessive weight. 

Surfaces smooth, 
essential 


were not except 
for in- 
shafts. The 
far from attrae 
factor not at all 


to be overlooked in an industry whieh 


where machining was 


stallation of bearings and 
machine was certainly 


tive in appearance—a 


yoes the limit in showmanship, so that 
even film laboratories are fitted up with 
the appurtenanees and atmosphere of a 
medieal or bacteriological laboratory. 


Frequent Changes in Cast Design 
Made New Patterns Necessary 

It happens that the operations earried 
out by this type of machine lead to quite 
frequent changes in the design of the 
itself. Thus, when cast con- 
struction was depended on, each change 
in the set-up of the machine not only 
made it diffieult to adapt castings on 


machine 
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hand to the new requirements, but also 
foreed the making of complete new de- 
tailed drawings for the changed design 
so fresh patterns could be made. This 
delayed production considerably and 
added a great deal to the eost of each 
machine. 

As will be seen from the following de- 
scription of the machine itself, cast con- 
struction involved a great deal of deli- 
eate machining. This also added to 
But the question of 
tinding a foundry to do this work was in 
itself difficult. Those large enough to 
handle the frame on their machines were 
not used to machine work as delicate as 
that required. Smaller foundries, on the 
other hand, could not handle the frame. 

The engineering department of the 
company became interested in the possi- 
bilities of varpentry” for this 
machine. As the illustration showing the 
frame before fitting indicates, there were 
a great many accurately placed openings 
to be provided for. The smooth surface 
of the heavy metal plate which built-up- 
welded construction offered, was a defi- 
nite advantage for the fitting of the 
machine, if a frame of the required 
strength and rigidity could be devised. 

The proposition was put in the hands 
of L. O. Koven & Bro., Ine., whose work 
in welding had already been approved 
by the company. After detailed study 
of the problem, the design which re- 
sulted in the finished machine illustrated 
here was approved. 


production costs. 


“metal 


Welded Fabrication Presents 
No Serious Problems 

The photograph shows the framework 
for the finished machine as produced by 
welded construction. It is obvious that 
no great welding difficulties have been 
encountered. The frame is in effect a 
form of tank, into which, by suitable 
burn-outs and welds, a plate of the re 
quired shape and stiffness for main reel 
bearings was put. The welding prob- 
lems involved are not severe; the inter- 
est of the job is primarily in the adap- 
tation of metal carpentry to a machine 
of this character. 

The holes that were burned out, many 


Aluminum 
“Wings” for Fin- 
ished Machine. 


(These cover the 
complicated relay sys- 
tem on the sides of 
the welded 
and form a 
the general assembly.) 


printer, 
part of 





of them being of unusual s! 
vided for the insertion of spe 
on the finished product. 

In addition to this fram: 
wing covers of aluminum w: 
cated, these being used to cover 
plicated relay system on tl 
machine, one set on each sg 
frame. 

It was found that the actua 
the machine with the welded f; 
was far more rapid and 
than it had been with east co: 
All surfaces where bearings, 
other parts had to be insta 
smooth. Hence any slight cha: 
location of a part did not res 
complications that would 
with east construction requirir 
chining operations. 


Welded Construction an Aid 
to Accurate Set-Up 


Accuracy of set-up during 
easily obtained with the rig 
frame, having exactly located 
In fact, the welded frame pr 
finished unit capable of mu 
justment and far 
tion, in spite of the unit ex 
mands in synchronization an 

The finished machine had 
ingly pleasing appearance 
gray body, chrome-plated 


more rapi 


bright aluminum wing co 
original machine, which hia 


service for some months, is 
lowed by five more similar 
under production in the sam« 
What should be of major 
the things accomplished by 
beyond actual technical perfor 
the machine itself. First, 
machines are made in_ thi 
shipped to Hollywood, the ere 
tion in weight is a most des 
ture. The 


workmanlike app: 


great improvement over tl 
east machine which preceded 
haneed by the fact that th 

is a completely enclosed machi: 
like a finished production w 
the cast design had a good port 








parts & 


Y was 
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vels nod bearings extending from the 
ster -urface. 

Mua is saved in the design of this 
machi e, Since the drawings required 
jor the production of the cast frame had 
» be ‘ar more complete than those for 
yeldiiz. Patterns, of course, have been 

tely eliminated. No machining is 
red on the welded unit, since the 

urfaces of the finished frame are 
y smooth for all fitting. Inciden- 
ally, this smooth plate surface made 
possi le the painting of the finished unit, 
yhercas the rough surfaces of the cast 
ie made an attractive paint job 
wpossible. The elimination of machin- 
we cut another large amount off the 


Actually, as has been indicated, slight 


anges in fitting requirements were . 


radily met in the welded design, where- 
is in the east design such changes were 
dither expensive or impossible. 

Another important point is cleanli- 
uess, which is vital in film work. Any 
wachine that cannot be kept immacu- 
ately clean is liable to ruin valuable 
ilms, since even the most minute speck 
f dust can lead to imperfections. The 
ast machine, with its rough surface and 
xsposed parts, was an invitation to the 
wllection of dust, and was very hard to 
lea 

The welded unit, with its smooth sur 
‘aes and complete enclosure, keeps dust 
ut and prevents it from collecting, and 
iso 1s easy to keep spotlessly clean at 
ull times. Note that the cover extends 
ll the way to the floor. 

No doubt far more intricate metal car- 
yentry jobs can be applied to this field 
it complex machines. The fact that the 
welding portion of this particular job 
s comparatively simple does not invali- 
late the point brought out at the begin- 
ung of the article—that even in ma- 
‘linery where the greatest delicacy of 
adjustment in operation is essential, 
uetal carpentry can be used for its usual 
advantages of lowered production and 
werhead costs, greater strength, im- 
proved appearance, reduced weight, and 
vetter adaptation of metals or alloys to 
‘pecifie requirements. 





Three Firms Contract 

br Welded Buildings 

The Republie Steel Corp. is erecting 
‘welded building to house their new 
wie mill at their South Chieago plant, 
the struetural contract having been 
warded The Austin Co., Cleveland, O. 
All-welded construction will also be em- 
ployed in the fabrication and erection 
ofa modern research laboratory for The 
American Rolling Mill Co. at Middle- 
‘own, O., and for an addition to the 
plant of the Electro-Motive Corp., at 
MeCook, Ill. (a suburb of Chicago), 
both of which contracts also have been 
warled The Austin Co. 





The Republic mill, which is now well 
under way, involves 1,400 tons of steel. 
It is built on a marsh, over which was 
laid a 9-ft. fill consisting of 100,000 eu. 
yd. of slag from Republie’s slag dump, 
a quarter of a mile distant from the 
site. Over this is poured 164,000 sq. ft. 
of concrete floors required in the five 
sections of the mill. 

The American Rolling Mill laboratory 
at Middletown will be a single-story 
building employing porcelain-enameled 
sheets, other decorative metal products 
and glass blocks, and will cost approxi- 
mately $260,000, exclusive of equipment. 
A multiple-story building of equal floor 
space but of conventional construction 
would cost about $400,000, it is claimed. 
The structure replaces the company’s re- 
search building which was leveled by an 
explosion in December. Provision is 
made for later enlarging the building by 
an addition to the rear half as large as 
the initial structure. 

In employing welded construction in 
the new Electro-Motive Corp. extension, 
the company is following the same type 
of construction as used in the existing 
buildings. This extension will double 
the length of the main erecting and ma- 
chine-shop aisles to provide an area ap- 
proximately 1,100 ft. long and 104 ft. 
wide, entirely without obstruction, to be 
serviced by the great 200-ton welded 
traveling crane. 





A. W. S. Fall Meeting 
Creates High Interest 

What was generally considered by) 
those in attendance to be an unusually 
brilliant series of papers, marked the 
technical sessions of the fall meeting of 
the American Welding Society, held in 
Cleveland during the week beginning 
Oct. 19. The details of the program 
were announced in the October issue of 
The Welding Engineer. Discussions 
of some of the papers were quite lively, 
and marked interest was shown. 

At the business session on the opening 
day, the following officers were an 
nounced as having been elected for the 
coming year: President, Alfred E. Gib- 
son, The Wellman Engineering Co., 
Cleveland, O.; senior vice-president, 
E. R. Fish, The Hartford Steam Boiler 
Inspection & Insurance Co., Hartford, 
Conn.; divisional vice-presidents (term 
two years): New York and New Eng- 
land, John H. Zimmerman, The Linde 
Air Products Co., Newark, N. J.; Mid- 
dle Eastern, R. D. Thomas, of R. D. 
Thomas & Co., Philadelphia, Pa.; Mid- 
dle Western, H. C. Boardman, Chicago 
Bridge & Iron Works, Chicago, Ill.; and 
directors at large: Ira T. Hook, The 
American Brass Co., Waterbury, Conn.; 
G. A. Hughes, Truscon Steel Co., 
Youngstown, O.; R. E. Kinkead, con- 
sulting engineer, Cleveland, O.; H. S. 
Smith, Union Carbide Co., New York, 


N. Y.; and Andrew Vogel, General Elec- 
trie Co., Schenectady, N. Y. 

The Samuel Wylie Miller Memorial 
Medal was awarded to H. M. Hobart, of 
the General Eleetrie Co., Schenectady, 
N. Y., as announced elsewhere in this 
issue. 

The annual banquet, dance and enter- 
tainment on the evening of Oct. 22 was 
well attended. On the following day 
two bus loads of visitors were taken to 
the plants of The Wellman Engineering 
Co. and the Cleveland Crane and Engi- 
neering Co. to look over plant equipment 
and see their fabrication methods. A 
lunch was served for the group at the 
Nela Park laboratories of the General 
Electric Co., where special demonstra- 
tions and talks pertaining to.light were 
given. 

The exhibit itself, at the Pubhe Audi- 
torium, was described by many who saw 
it as the most attractive industrial ex- 
hibit ever held in this country. It es- 
tablished new records for these shows, 
both in floor area of the exhibit and in 
number of exhibitors. Expressions from 
exhibitors regarding the show seemed to 
be almost unanimous that it set a new 
record for the amount of business done 
and worthwhile contacts made, notwith 
standing that the attendance was not 
as great as in previous shows because 
of changes made in requirements tor 
admittance. Though the general public 
was more effectively excluded than at 
previous shows, the men connected with 
or directly interested in the metal in- 
dustries seemed to be well represented 
among the visitors. 





Welded Steel and Concrete 
Structures in Kansas 


Sumner County, Wellington, Kan., 
liave just completed a new warehouse of 
welded steel and concrete design. A new 
acetylene-generator house of fireproof 
construction is equipped with vapor- 
proof lights and switches. An oxygen 
manifold is being installed to eliminate 
the customary frequent interruptions to 
change bottles. Ground has just been 
broken for the new shop building to re- 
place the one that was destroyed by fire 
about a year ago. This building will also 
be of welded steel and concrete design. 





Jones & Laughlin Building 
Ten Welded Steel Barges 

The Jones & Laughlin Steel Corp., of 
Pittsburgh, have completed the first of 
ten all-welded steel barges, for their own 
use, which are to be employed in the 
transportation of manufactured steel 
products from Pittsburgh via inland 
waterways to southern ports. These 
barges, which have a capacity of 1,000 
tons each, are 132 ft. long, 35 ft. wide 
and 11 ft. deep. 
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Welding Applied to 
Reintorced-Concrete 
otructures... 


UITE a number of applications 

of welding in reinforced con- 

crete structures have been made, 
especially in the United States, Aus- 
tralia, Belgium, France, Germany and 
Norway. Each of the three main proe- 
esses ot welding has been used, namely, 
gas welding, electric-resistanee and elee- 
tric-are welding, and tests with new 
types of welded joints for reinforeing 
rods have been earried out. Buildings 
and bridges of considerable span have 
been erected in recent years by this 
method. 

This report deals only with some ot 
the principles of welding design as far 
as reinforced concrete is concerned, and 
with details of a number of concrete 
bridges recently erected in Belgium with 
are-welded reinforcing bars. In the field 
of conerete buildings, last year’s World 
Exhibition at Brussels gave some idea 
of the possibilities, as one of the main 
halls consisted of three-hinged arches of 
285 ft. span each, with butt-welded re 
inforeements. 


Concrete Section Can Be 
Smaller If Joint Is Welded 


A welded joint in a reinforeing rod 
has many advantages as compared with 
the hooked lap, but the type of welded 
joint must be chosen to suit the require- 
ments of the individual case. The pri- 
mary advantage is the reduction in the 


cross-section of the reintoreed concrete. 
No additional section of conerete is re- 
quired when the rod is butt welded. 
Moreover, such a welded joint saves 
weight, compared with the overlapping 
joint in present use, and the welded joint 
adds considerably to the rigidity of the 
whole reinforcement and helps to avoid 
loss of time caused by distortion due to 
handling in the field. 

Tensile and bend tests have been car- 
ried out on a great number of different 
types of welded joints and the results 
give a clear indication of their relative 
merits. Some of the welded joints are 
shown in Fig. 1, including some types 
which have been tried only in laboratory 
tests and which have been abandoned 
in favor of better types.’ 

The length of lap Z:, in Fig. 1-a is 
saved with every type of welded joint, 
and the overlapping lengths Z2 in Figs. 
l-b and l-e are extremely short for 
welded joints, if based only on the theo- 
retical length of fillet weld necessary to 
carry the foree T. Beeause of the mo- 
ment of eecentricity, which ean be ex- 
pressed as M 1 d/2, and tor many 
practical reasons, the length of overlap 
lL: for such welded joints must fall be- 
tween 4d and 8d, where d is the diameter 
of the reinforeing bar. 

Various types of coupling boxes have 
also been adapted for welding. Accord- 


By O. BONDY 


Structural Engineer, 
London, England 


ing to present practice, the en 
bars are upset for about 8 in 
end, so as to make use of the fu 
of the bar, and then a thread 
these ends, using a power-dr 
chine whenever possible.’ 


Sleeve Joints Simplify 
Field Work 


If welding is applied to su 


the above preparation is not ne 


and the procedure may be simp 
shown in Figs. 1-d and l-e. The 
of joints are especially useful 
cal bars; the sleeve is slipped 
one end and the ecireumferent 
W: is made in a convenient posit 
complete the joint in the field, 
bar is slipped into the vertical sl 
the other weld (W:) may be m: 
hand without difficulty. 

The other type ot sleeve joint 
in Fig. 1-e, has a slotted sleeve w 
welds, which add to the strengt 
joint. The necessary thickness 
sleeves, for transmitting the san 
as earried in the bar, may easil 
culated as follows: 


Db T a rT d _ 
} | 4 
Henee, Dp 2d « & D d\ ys 


By using sleeves of higchei 
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Fig. 1. Details of Various Types of Welded Joints for Reinforcing Bars. 
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h, their thickness may be further 
educ d. The advantages of the welded 
Jeev: joints are that they require no 
reporation in the field, and that the 
‘oree. are transmitted through the joint 
any eccentricity. 

lo avoid field welding except in the 
position, further types of 
int. have been developed (see Figs. 
id 1l-g). These are intended for 
rizontal bars only, and the half sleeves 
re arranged in such a way that the 
nter lines of the fillet welds coincide 
with the horizontal center plane of the 
vintoreing bar. Though the half-sleeve 
‘self is exposed to a bending moment, 
‘he improved shape with a back rib on 
he sleeve has been tested at 36.5 tons 
87,000 lb.) per sq. in. breaking 
strength; that is, the joint shows 100% 
ficieney when tested with a high-tensile 
steel of 34-36 tons (82,200-87,000 Ib.) 


er sq. in. 





iown and 


Conventional Joints Are of 
the Butt-Weld Type 


Although these types of welded joints 
iow some advantages when compared 
with present-day practice, it is the 
writer’s Opinion that these technical ad 
antages are not sufficient to justify the 
spenses which necessarily occur in in- 
roducing a new procedure, but that 
utt-welded joints will prove satisfac- 
ory and will come into general use. 
They may be of the single-V or double-V 
type, as shown in Figs. 1-h and 1-1. In 
. the ends of the rods may be beveled 
ot, and any of the three processes 
may be successfully applied. 

Gas welding results in a _ greater 
mount of heat being distributed over a 
vreater length of the ends, compared 
‘ith the other welding processes, but the 
trength of the joint is certainly 100% 
' the reinforeing-rod strength. 

Electrie-resistance welding saves bev- 
lng the ends, and is also definitely re- 
lable as regards obtaining 100% joint 
licieney, but the installation of a rather 
xpensive resistance - welding machine 
vould be justified only for a large job 
vhere a great many welded joints are to 
ve made, especially if the reinforcing 
rods are of great diameter. 

Up to the present, electric-are welding 
as been mainly applied, and based on 
Xperience in various countries it may 
considered the most economical weld- 
ing process in reinforeced-conecrete work. 
Ac. or d.c. welding machines are being 
ult to any requirement, and they can 
be easily installed on the job if the nec- 
power is available; otherwise 
gasoline-driven machines are advanta- 
geous, in that they are independent of 
‘uy resources. 

The question of electrodes is no prob- 
«m any longer. Bare wire is still much 
‘avored in some countries, including 
‘ermany, while covered electrodes may 
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Fig. 2. Bending Test According to German 


Specification of 1932. 


generally be recommended for welding’ 


in the field under the difficult conditions 
which prevail in reinforeed-concrete 
work. 


European Countries Draft 
Regulations 


Regulations for welding reinforcing 
bars were drafted in Belgium in 1934, 
and several conditions were also in- 
cluded in the German Specification for 
reinforced concrete of 1932. The latter 
makes it a condition that reinforcing 
rods are to be welded in accordance with 
DIN 4100 (Regulations for Welded Steel 
Structures). In 1932, only 60% was 
allowed for the working tensile stress of 
the welded joint, as compared with the 
parent metal, but since August, 1934, 
this figure has been inereased to 75% 
for members in tension. 

Based on such permissible stresses, the 
advantage of the welded joint remains 
rather problematical. However, welding 
has been employed for reinforced-con 
crete structures in Germany since 1930.’ 
According to the German regulations, 
the authorities may ask for bending 
tests as shown in Fig. 2. The minimum 
bending angle of 60° must not result in 
any cracks. This condition is not to be 
considered as a rigorous one, and butt 
welds made with covered electrodes will 
usually reach a far greater 
angle without failure. 

Belgian regulations, drafted in 1934 
by the Belgian Standards Institute,* 
allow 80% as the permissible stress of 
a single-V butt weld in tension, as com- 
pared with the parent metal. One of the 
conditions attached is that three butt- 
welded test specimens are expected to 
break in the parent metal and that no 
distortion is to be permitted. 100% 
stress is permitted for butt welds in com- 


bending 


pression. Without any restriction, weld- 
ing may be used for securing rods in 
position—for example, for binding and 
fixing. In practice, tack welds are quite 
sufficient for this purpose. 

Though all these regulations may be 
expected to give considerable help to the 
reinforeed-conerete designer, full advan- 
tage of welding will not have been taken 
until 100% strength of the welded joint 
has been proved by a series of tests, and 
has been recognized and allowed for in 
official regulations. 

In the accompanying table, compari- 
son is made of the permissible working 





Permissible Working Stress in Single-V 
and Double-V Butt Welds. 
Per Cent of Long Tons 
Parent Metal Per Sq. In 
‘ ‘en- ‘en- 
Year sion Compr. Shear sion Compr. Shear 
Great Britain 1934 85 100 85 


Australia 1938 ...... samt ee Soe ee 
Germany 1934 75 85 66 
Germany 
Bridges 1935 80 100 65 
Austria 19384 75 90 65 
57 


Switzerland 1985 70 100 


Czechoslovakia 1982 ...... 5.1 7.0 4.4 
Hungary 1988 ...... a 5.4 7.8 8.2 
Belgium 1934 80 100. 
U..8.. &., 

Bridges 19386 8&9 89 67 7.1 7.1 6.3 


stresses for butt welds in various coun- 
tries. The figures apply to welded joints 
in steel structures only, with the excep- 
tion of Germany and Belgium, where 
the indicated stresses are permitted for 
welds in reinforeed-conerete structures. 
Great Britain allows for the highest per- 
centage figures in tension and shear in 
butt-welds—namely, 85%.* But in recent 
months similar high figures have also 
been set up in new regulations for 
welded bridges as recently published in 
the United States and Germany. 


Testing and Supervision 
Promote Good Work 


At this point, attention must be drawn 
to the fact that in the field of reinforced 
conerete not only experienced designers 
and competent craftsmen are essential 
but also strict conditions for testing and 
supervision should be laid down before 
starting work. In making use of high- 
tensile steels, special precautions are to 
be taken, as their welding qualities differ 
considerably from those of mild steel. 

Some of the reinforced-concrete 
bridges with butt-welded bars are of in- 
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Fig. 3. Main Dimensions of One of the Three Brussels Bridges. 
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Fig. 4. Type of V-Butt Weld 
Used on the Brussels Bridges. 
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Fig. 5. 


terest in this connection. The highway 
bridge at Termonde, Belgium, contains a 
great number of butt-welded reinforcing 
as follows: 


Bars of 1%4-in. diameter, 84 joints. 
Bars of 1'4-in, diameter, 24 joints. 
Bars of 1/%-in. diameter, 484 joints. 


bars, 


Bottom Plate Helps to Obtain 
Penetration at Root of Weld 


This bridge, of 200-ft. span, proved 
so successful that another series of three 
concrete bridges over the Charleroi- 
Brussels Canal were erected in a similar 
manner. The main dimensions of this 
cantilever bridge are shown in Fig. 3. 
The standard type of butt welds as ap- 
plied to these Belgian bridges is shown 
in Fig. 4. To be sure of sound penetra- 
tion at the root of the weld, a small 
bottom plate, about 3/16 in. thick, was 
tack welded to both ends of the rods, 
thus replacing the sealing bead, which is 
of such importance for obtaining the 
full strength of a single-V butt weld. 

Special jigs have been developed for 
holding down the ends of the rods in 
their correct position.’ At first, the ends 
of the rods are restrained and clamped 
as shown in Fig. 5. ‘Then they are bev- 
eled to V-shape by means of the oxygen- 
flame, or even by the electric are. A 
small bottom plate is then tack welded 


Fig. 8. Butt-Welded Reinforcements in Position. 
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Details of Arcos Jig for Butt Welding Reinforcing Bars. 


to the ends of the rods, after which the 
welding is done, beginning with sound 
penetration at the root and building up 
layer on layer. Such a jig may be made 
right on the job, and preparation of the 
ends of the rods is a comparatively easy 
task. Of course, it makes for efficiency 
and economy if a goodly number of such 
jigs are available so that positioning of 
the rods can be done by one gang and 
the welding itself by another. 

Fig. 6 shows positioning of the rods 
by means of a jig of the type described 
above, with a single-V joint made on the 
spot, a tin being placed below the joint 
to safeguard the timber parts against 
sparks and hot slag during flame eut- 
ting. To avoid inconvenience to other 
operators from are glare, the welders 
usually work within a small tent or be- 
hind a sereen. 


Computing Amount of Metal 
Deposited and Welding Cost 


The cost of a welded joint for a rein- 
foreing bar comprises the cost for as- 
sembling, cutting the ends and welding; 
the last named including the cost of 
electrodes, electric power and labor. 
Knowing the values of these three fac- 
tors, one can compute the welding cost 
from the amount of metal to be depos- 


Photogaph by Arcos, Brussels 


ited. Referring to Fig. 
welds, 


weld volume = 


But 
lt=d 
Therefore, 


tan 30° 


ad T 


weld volume = (0.58 


For practical purposes, an 
25% of electrode volume is all 
the reinforcing area and anot 
for loss by spattering, ete. 

To weld a V-joint on a r 
bar of 114-in. diameter, 6 to 7 « 
have been used, each 5 mm. | 
in.) thick and 18 in. long. It t 
30 minutes to make each joint, 
positioning in the jig and 
afterwards. 





Fig. 6. Positioning the Rods by Means « 


the Jig. 
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Diagram for Calculating 
Volume. 


Fig. 7. 
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Fig. 9. Reinforcements With 8-In. Side Fillet Welds. 
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Fig. 10. Overlapped 








VAD DEPP DORR N DERN RED DDD 


Welded Joint Used in 
\ Termonde Bridge, 
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Fillet Weld, both sides 


Kach of the Brussels bridges consisted 
{13 main girders, as shown in Fig. 3, 
and a great number of field welds had to 
be made. Fig. 8 indicates the position of 
some of the butt-welded rods, of about 
|!5-1n. diameter. 

Also, another type of welded joint had 
to be made, which is shown in Fig. 9. 
Approximately 1,500 welds of this type 
were made, compared with approxi- 
mately 1,000 butt welds in 114-in. diam- 
eter rods. Fig. 10 shows the arrangement 
of these joints with side fillet welds 
about 8 in. long. 


Welded Reinforcement in Arches 
at Brussels Exposition 


Not only to bridges, but also to rein- 
forced-conerete buildings, welding has 
recently been applied with notable suc- 
cess, one of the outstanding achievements 
being the three-hinged arches for the 
World Exhibition at Brussels in 1930, 
having a span of about 285 ft. each and 
butt-welded reinforcing bars. 

In conclusion it may be said that weld- 
ing has already found many applications 
in the field of reinforeed concrete for 
both bridges and buildings. Of the many 
types of welded joints, only V-butt 
welds appear so far to have proved their 
eficiency. Further development will 
largely depend on whether the welds 
themseives will be considered to be as 
good as the parent material. Consider- 
able progress has been made in this di- 
rection in a comparatively short time, 
and perhaps the “100% butt weld” will 
be introdueed into reinforced concrete 
on a larger seale before long. 
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Machinery Goes Modern 
by Adopting Welding ~ 


By H. S. CARD 


Development Director, Electric Welding Section, 
National Electrical Manufacturers Assn. 


li the present trend of business activ- 
ity continues, it will not be long until 
the machine-tool industry finds itself 
face to face with an unprecedented de- 
mand for new equipment. How this de- 
mand ean be met to the best advantage, 
Whether by adhering to old established 


d= 14°] 


practices of design and fabrication, or 
by boldly adopting new designs and new 
manufacturing methods, is a question 
that each machine-tool manufacturer 
must answer for himself. 

The important fact is that during the 
past ten years some builders have “gone 
modern” to the extent of replacing cast 
parts in their structures with arc-welded 
rolled-steel assemblies. Furthermore, the 
degree of success attending this conver- 
sion has been too high to admit of dis- 
missing modern welded-steel construction 
as a passing fad. In a competitive mar- 
ket the salesman who is backed by pro- 
duction efficiency has a distinct advan- 
tage. His competitor cannot laugh off 
the story of “a better product at a lower 
cost.” Therefore, a complete picture of 
the advantages of are-welded steel con- 
struction is of immediate and vital inter- 
est to the machine designer. 

But let’s not attempt to tear down 
what industrial engineers have so labori- 
ously built up over a long period of 
years. A lot of fine brain work has been 
contributed to make up our present 
knowledge of machine design and foun- 
dry practice. To toss such an asset out 
of the factory window is not to be con- 
sidered. The foundry executive who vis- 
ualizes welded construction as something 
invented to put him out of business, sim- 
ply doesn’t see the picture clearly. There 
is nothing to prevent him from using the 
process to modernize and to increase his 
present business. 

This brings up the question: “Is it 
worth doing? Are the advantages of 
rolled-steel construction real, and are 
they diversified?” In reply, there is an 
abundance of convincing testimony and 
experience. ‘The writer has just made 
a searching study of current literature 
on the subject, and has found existing 
examples to verify the following advan- 
tages claimed for welded steel construc- 
tion when properly used: 

(1) General speeding up of produc- 
tion schedules. 

(2) Reduction 
cost. 

(3) Elimination of pattern costs. 


of unit construction 


(4) Elimination of costly pattern 
storage facilities. 
(5) Elimination of casting reject 


losses. 

(6) Reduction in machining costs; 
particularly when castings are found to 
be defective subsequent to machining. 

(7) Rolled steel is stronger, stiffer, 
more resistant to fatigue, shock and im 


pact; more uniform, lower in cost per 
pound. 

(8) Flame cutting permits the easy 
fabrication of irregular parts from 
standard shapes. 

(9) Design ean be simplified. 

(10) Design can be changed even 
after a job has been started. 

(11) Assembly ean be simplified. 

(12) Ease of fabrication of parts by 
flame cutting reduces the necessity for 
carrying stocks of obsolete parts. 

(13) General reduction of inventory. 

(14) Reduction in weight, where 
weight is not needed, up to 30% with- 
out sacrifice of strength. 

(15) Lower shipping cost. 

(16) Lower power cost. 

(17) Lower installation cost. 

(18) Greater freedom of design 
through removal of restrictions imposed 
by foundry practice. 

(19) Trimness and neatness of mod- 
ernistie designs are readily obtainable. 

(20) Rush jobs ean frequently be 
completed in the time required for mak- 
ing a casting pattern. 

(21) Simplified castings can be used 
in assembly with rolled shapes. 

(22) One solid strueture may be as- 
sembled from several different steels, 
each steel being uséd where it will func- 
tion best. 

(23) A wide variety of treatment for 
wearing surfaces is available. 

(24) Stress concentrations can be con- 
trolled with minimum added weight. 

(25) Maintenance costs of the steel 
structure will be lower. 

(26) The results of good welding pro- 
cedure are predictable within very close 
limits. 

(27) Wherever weight on bearings is 
reduced, faster operation and power sav- 
ings are natural sequences. 

(28) The most complex designs, which 
make easting difficult, offer no special 
problem to the welding department. 

These are advantages of a sort to in- 
terest any hard-headed business man in 
good times and bad. They account for 
a tidy volume of business now enjoyed 
by a few established welderies that are 
equipped to serve the machine-tool field. 

These advantages have been proved 
over and over in practice, and in nearly 
all cases where machinery has been de- 
signed for welding a large number of 
the advantages‘ have been secured on a 
single job. The alert machine-tool de- 
signer will take these statements as a 
challenge to his own progressiveness, 
and will investigate them. And, finding 
them correct, the rational thing for him 
to do is: 

(1) To find out in each case how 
many of these advantages he can secure 
—at a profit, and 

(2) To combine the new process with 
the old and give the new the benefit of 
the same study he has given the old. 
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Safe Practices 
to be observed 


In Welding... 


_ An address delivered at the 25th National 
Safety Congress & Exposition, Atlantic City, 
N. J., October 5-9. 


s"s By C. V. DAVISON 


Superintendent of Pipe Manufacturing, 
American Rolling Mill Co. 


F OUR welders are not instructed 

properly in how to do their jobs we 

may cause accidents to individuals 
who have put their confidence in our 
ability. Each day thousands stake their 
lives on welding, a great many of whom 
do not know what welding is. 

Check the welding jobs under your 
jurisdiction and visualize what might 
happen to the users if your welders do 
not do a sound job. A weld that looks 
perfect on the surface may underneath 
have lack of fusion, slag inclusions, or 
burnt material which would cause break- 
age unless there is a great margin of 
safety in the design. 


Welders Must Be Made “Sales 
Minded” For Best Results 


One solution to this problem is for the 

welding supervisor to get his welders 
sales-minded. The welder depends on the 
salesman for his work; the salesman de- 
pends on the welder’s quality to get this 
work. He must have a job to sell that he 
knows will prove satisfactory. 
' We try to educate our welders to know 
that a salesman has only five tools: qual- 
ity, cost, service, a knowledge of his job, 
and good will. The welder can control 
the first three; these, combined with the 
fourth, make the fifth. 

The approach to an ideal safety set up 

safety in welding and safety from 
welding—may look complicated, but I 
shall outline how we approached our 
problem. 

Late in 1934 our business increased to 
the point where it was necessary for us 
to take on additional welders, which we 
could not find in our territory. Thus we 
were forced to make welders, as weld- 
ing, like many industries, had not trained 
many apprentices during the depression. 
We selected as a training instructor one 
of our best welders, who had a thorough 
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knowledge of our products and proced- 
ures, and developed a course of training 
not only to help our older welders, but 
to develop new ones. 


Welders Are Unacquainted With 
Safety Practices 


Each job was broken down into its 
component parts—safety in the plant 
and safety of our product in the field. 
We selected as an experimental group 35 
men, a few of whom had had welding 
experience. These men had varied types 
of education from three years in grade 
school to some college training. We were 
very much surprised to learn how litle 
some of the men whom we considered 
good welders knew about their equip- 
ment and how to use it safely. 

One of the first things we studied was 
tne safety switch which controls the cur- 
rent going to the welding generator. 
How many of your welders know that 
this switch should be disconnected when 
making repairs to equipment? Also that 
this switch should be pulled out with 
the left hand while standing at one side, 
so that if there is a flash when the eir- 
euit is broken, the workman will not be 
burned about the face, since the majority 
of these switches are set from 4 to 5 ft. 
off the floor? This may seem like a 
minor detail, but through one man’s 
knowledge of this point we avoided quite 
a serious accident when a switch was 
being pulled on a 440-volt line and the 
flame shot out several feet. Our work- 
men were also instructed always to open 
the safety switch before opening the 
cover of the starter for any reason. 

They were shown why they should 
never place metallic objects near the 
welding set. Under “Reactance” we have 
a paragraph which reads: “Never place 
metallic objects where they can contact 
the coil of the reactor while the unit is 





running. This may result in dam 
the equipment or a severe bur: 
workman.” 

We do some welding with re; 
banks. The operator is instruct 
how these resistance banks funet 
is also told before any attempt 
to repair a resistance bank to 
that the safety switch feeding t 
is open. Otherwise he might be | 

Welding leads are one part 
equipment which get terrible ab 
they are often dragged across 
corners of steel plates, conerete, | 
floors; such treatment tends to 
the insulation. Often a welder, 1 
derstanding his job thoroughly, 
lect a lead too small to carry th« 
sary current, which may burn 
insulation. 

The electrode holder is another gy 
abused tool which, when not pr 
taken care of, will cause excessiv: 
ing and may burn a worker. Ii 
holder is thrown down carelessly, 
cause a flash which is likely to bu 
standers. 

Care should be taken in placing 
around the floor, as someone might 
injuring himself as well as breal 
connection which might cause a fla 

We have had some flashes fron 
ing hoods, due to their shape, mis\ 
leaks around the lenses. Our trai 
has largely eliminated this conditio: 
have shown the operators what 
usage will do, and the trained mai 
not work with a hood that has hok 
mitting light rays to enter. 

We supply each welder wit! 
hammer and brush to clean his wel: 
have tried to have each welder 
light pair of goggles under his ho 
eut out light rays and also to pr 
flying objects from entering his 
while chipping slag. This has bee: 
a problem, as it has been very |! 
find a safety lens goggle light « 
for this purpose. 

We instruct our welders and 
helpers in the proper methods of 
dling the materials with which they 

principally pipe, quite often of 11 
lar shape. 

We try to get the welders to pu 
ends of their electrodes in boxes; « 
floor they present a falling hazard 


Fresh Air Needed When Working 
in Confined Spaces 


The gases given off from an ele 
are not dangerous in the open, bul 
welding in a confined space, the w 
should be instructed to make pro 
for fresh air. With all the work w: 
done along this line, we still fin: 
welders working in confined spaces 
out proper air. This point shou 
stressed, as a welder might bé 
gassed when working alone and 
able to get relief until it is too lat 
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A. are sereen is not used enough in a 
crea! many plants. The welder, if prop- 
erly clothed, is safe from flashes and 

iris, but without sereens he often sub- 
ects other workers to hazards. The best 
typ. of sereen is a light, portable one 
made from pipe and fittings to which is 
ittached a piece of awning. It should, 
f possible, entirely surround the job. 

I; is often necessary for a welder to 
do lus own eutting, and sometimes this 
: done by men unfamiliar with the 
proper handling of eutting gases and 
utting equipment. Sometimes the work- 
ers around a plant will foolishly turn 
on the valves and play with the adjust- 

¢ serews on the regulators. Each man, 
before he starts to eut, should check the 
alves and regulators to see that they 
ave not been tampered with. Oil or 
grease should not be placed on an oxy- 
ven connection, because these materials 
will not mix with oxygen except as an 
xplosive. 


Regulator Threads on Gas Tanks 
Should Be Protected 


Negulators on gas and oxygen con- 
lainers are connected to the valve by 
Such connections 
sould be proteeted from bumps or eross 


readed connections. 


reading or they will become useless. 
jottles, Whether full or empty, should be 
red in their proper places. 

Oxygen bottles are charged with very 
pressure and should be given spe- 
safety attention. Should a valve be 

roken, the pressure would exhaust with 
such foree that the heavy bottle would 
turn into a rocket. The safety cap should 
never be taken from the valve until the 
ttle is placed in position for use and 


made seeure. 

Oil under pressure is highly explosive 
ind should never be placed on threads 
r connection of oxygen bottles. 

When not to be used for some time, 

valves on both oxygen and acetylene 
bottles should be turned off securely to 

‘id waste and fire hazard. 

oo much pressure should not be ex- 
erted upon the hand serew of the regu- 
tor, or the mechanism inside may be 
ijured. The hand serew should always 
be run out when the valve on the tank is 

sed, to protect the low-pressure gauge 
vien the valve is reopened. 

\cetylene connections are always made 
vith left-hand threads, while oxygen 

neetions are made with right-hand 

ads. This is done to reduce hazards. 
Connections should be cheeked carefully 
elore they are made. 
lefective gauges or regulators should 
be used but should be reported to 
foreman or service man in order that 
urs may be made. Defective equip- 
t often results in defective work- 
ship and in many cases makes the 
dangerous. 
lose should be protected from hot 
rks and metal. It should never be 


run over, and excessive tension should 
not be placed on it. Oxygen and acety- 
lene hose should have right- and left- 
hand connections, respectively. Excessive 
pressures, which might burst the hose, 
should be avoided. 

Torehes are made to be used only as 
torches and should never be used as 
hammers or pry bars; such treatment 
would result in distortion or breakage, 
making the unit useless. Leaks in con- 
nections, valves, tips or torches are dan- 
gerous and should be reported to the 
foreman or maintenance man. It is essen- 
tial that tips be kept clean and in good 
condition always. 

Goggles are purely a safety device. 
They should have non-shattering lenses 
of special amber-colored optical glass 
and should always be worn over the eyes 
while eutting, for protection against 
glare and flying particles of metal or 
The outer clear glass should be 
changed for new when it becomes spat 
tered to the extent that vision is ob 
structed. 


slag. 


Friction lighters provide a much safer 
method of lighting a torch than matches. 

Good, tight-fitting wrenches should be 
used when changing any connections on 
cutting equipment. The brass nuts would 
easily be chewed up or the corners 
rounded off by the use of poor wrenches, 
pliers or pipe wrenches. 





Welding Manganese Liners to 


Cast-Iron Journal Boxes 


By W. E. PALMER 
Hollup Corporation 


Although the attachment of 
plates, especially manganese liners, to 
east-steel journal boxes might not pre- 
sent any special problems, when the 
journal box is made of east iron diffi 


wear 


culties arise. 

Many railroad and traction vompanies 
bronze weld the liner to the cast iron, 
using the oxyacetylene process. This is 
a suecessful application, but it necessi- 
tates preheating in order to eliminate 
stresses that would otherwise crack the 
box, usually along the base of thi 
flanges. 

Preheating can be eliminated by using 
a low-heat are-welding electrode, prop 
erly coated for the work. This method 
was used in one job involving about 150 
journal boxes for a prominent Eastern 
railroad. These boxes have been put un- 
der test over bad roadbed, and to dat 
they have been entirely satisfactory and 
the railroad is quite enthusiastic regard 
ing the service the welded boxes are gi\ 
ing. 


When using this method, cracking of 


the boxes caused by welding is unknown, 


as the amount of heat necessary does 
not set up excessive stresses, and since 
the grain structure of the cast iron is 
not appreciably affected by the relatively 
small amount of heat, cracks do not de 





Cast-Iron Journal Box With Manganese 
Liners. 


velop under normal service. This proe- 
ess of welding is simple and very fast. 





Purdue Announces Welding 
Conference Program 

A timely papers program has been 
prepared for the twelfth annual confer- 
ence on welding to be held at Purdue 
University, Lafayette, Ind., on Thursday 
and Friday, Dee. 10 and 11. Many firms 
will be represented with exlnbits and 
demonstrations. All sessions, as well as 
exhibits, will be held in the Michael 
Further details can be 
obtained from J. D. Hoffman, Depart- 
Practical Purdue 
University. The program is as follows: 


Golden Shops. 


ment of Mechanies, 


Thursday, December 10 
MORNING 

8:00 a. m.—Registration, Michael Golden Shops 
Exhibits and demonstrations. 

10:00 a. m.—“A Welcome,” by A. A. Potter, 
dean of the engineering schools. 

What the Exhibitors Have to Show: Brief state- 
ments by representatives of exhibitors. 

Exhibits and demonstrations. 

AFTERNOON 

1:00 p. m.—Exhibits and demonstrations. 

1:45 p. m.—‘Production Welding of Light 
Gauge Tubing,” by John Douglas, Electrolux 
Unit Division, Servel, Inc., Evansville, Ind. 

‘A Survey of the Development of Fusion Weld- 
ing,” by J. M. Jardine, Western Welding & 
Boiler Repair Co., Chicago, Il. 

‘Possibilities in the Further Extension of Arc 
Welding,” by H. S. Card, Welding Division, 
National Electrical Manufacturers Association, 
Pittsburgh, Pa. 

Exhibits and demonstrations. 


EVENING 

7:00 p. m.—Exhibits and demonstrations. 

7:45 p. m.—“The Electric Welding Arc in Ac 
tion,” by E. W. P. Smith, The Lincoln Elec- 
tric Co., Cleveland, O. 

“The Manufacture, Fabrication and Applications 
of Enduro Stainless Steels,’’ a sound-movie 
film, by T. R. Lichtenwalter, Republic Steel 
Corp., Massillon, O : 

Friday, December i11 
. MORNING 

8:00 a. m.—Exhibits and demonstrations 

9:00 a. m.—‘‘The Hard-Surfacing of Metals.” 
(a) By use of the electric arc, by Fred G. 
Huffman, Huffman Bros. & Gavin, Bluffton, 
Ind.; (b) by use of the gas flame, by E. F 
Smith, Haynes Stellite Co. 

“The Role of Electrode Material in Resistance 
Welding of Ferrous and Non-Ferrous Sheet 
Metal,” by E. I. Larson, P. R. Mallory & Co., 
Inc., Indianapolis, Ind. 

Exhibits and demonstrations. 

AFTERNOON 

1:00 p. m.—Exhibits and demonstrations. 

1:45 p. m.—“Applications of Welding in Rail 
way Repdir and Maintenance,” by John E 
Martin, Beech Grove Shops, New York Cen- 
tral System, Indianapolis, Ind. 

“The Art of Welding as Applied to the Auto- 
motive Industry,” by E. B. Rausch, Stude- 
baker Corp., South Bend, Ind. 

Exhibits and demonstrations. 
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Arc Welding Monel and Nicke| 








Abstract of paper given at the meeting of the 
American Society of Mechanical Engineers, in 
Cleveland, O., Oct. 23. 


HEET, plate and other rolling-mill 
S products are seldom used in indus- 

trial applications as such, but must 
be fabricated and joined to form a use- 
ful piece of equipment. If then a metal 
is not capable of being readily joined, 
certainly its usefulness is very definitely 
limited. Contrariwise, if a metal is quite 
readily fabricated and capable of being 
joined by the modern tool, fusion weld- 
ing, then other things being equal, that 
metal’s usefulness to industry is not so 
limited. 

In the early days, it was customary 
for those wishing to electric-are weld 
certain alloys to purchase bare wire and 
then give it a thin coating of a mineral 
flux, which was supplied with the wire 
in the ease of monel and nickel. This 
procedure of having the customer coat 
his own electric welding wire as needed 
did not work out satisfactorily, because 
of such variables as thickness of coating 
applied, consistency of flux bath, lack 
of thorough and complete mixing of flux 
bath, ete. Steps were taken to supply 
equipment builders with properly coated 
electrodes for both carbon- and metallie- 
are welding, and much progress has been 
made since that time. 

Included under the general head of 
fusion welding are oxyacetylene, metal- 


lie-are and ecarbon-are welding. The 
oxyacetylene-welding picture has re- 


mained essentially unchanged for the 
past five years; practices are well de- 
veloped, and making good oxyacetylene 
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welds in monel and nickel presents no 
diffieulty. 

This paper will deal primarily with 
metallic-are welding and, ineidentally, 
will make occasional reference to the 
carbon-are welding of these two metals, 
both of which are available in the usual 
rolling-mill forms. 


Ductility at High Temperatures 
Improved by Mill Practice 


Some six years ago saw a rather com- 
plete change in the melting and refining 
practice of monel and nickel. Subse- 
quent to that time the hot duetility of 
both materials has been much improved. 
With material of current production it 
is possible to make free 180° bends 
through the complete temperature range 
of 1200° to 2200° F. Material of earlier 
production was hot-short between 1200° 
and 1600° F. The improvement in hot 
ductility as measured by reduction in 
area was quite marked, there being a 
rise from about 25% for earlier produc- 
tion, to 50% for eurrent production in 
tests made at 1800° F. Because of the 
improved production methods, hot-work- 
ing of monel and nickel in the forming 
of heavy equipment no longer requires 
extremely accurate temperature control, 
and the metals can now be worked in a 
temperature range considered dangerous 
a few years ago. Another important 
advantage of monel and nickel produced 
by current methods is freedom from 
cracking during welding. 


About five years ago the manufa« yr: 
of flux-coated electrodes of mon 
nickel was begun. At the same tin 


¢ 


study of are welding these two metals 


was broadened. Regular eold-d 
mouel wire was used for many year 
the core wire of electrodes. In the 
o. present practice, results were 
fair, although a few years ago they wer 


considered quite satisfactory. It was 


found that where a light wash coa 
of a mineral flux gave only fair ar 
characteristics, an improvement in ar 
ing characteristics was obtained wh 
slagging type of coating was used. 
thickness of coating was multiplied 
eral times; but since the thicker coat 
were applied by hand dipping, the p 
lem of concentricity became paramount 
Attempts at applying several thin ¢ 


ings to build up a heavier total thickness 
were mildly satisfactory. It was found 
also that with these plain dip coatings, 


a slight amount of porosity still pe 
sisted in the deposited weld. 


Electrodes Contain Aluminum 
as Deoxidizing Agent 


The usefulness of aluminum as a 
oxidizer in nickel alloys was known, | 
advantage had not been taken of this i 
welding. Finally it was decided that th 
use of aluminum in the form of fine wir 
wrapped in a spiral around the 15-i 
length of bare electrode, would serv: 
twofold purpose: First, it would aid 


deoxidation, and, it was hoped, eliminat: 


_ under Air Pressure 
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Fig. 1. Jig for Welding Short Lengths of Thin-Gauge Monel 


and Nickel. 
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Fig. 2. Jig for Welding Long Lengths of Thin-Gauge Mone! 


and Nickel. 
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porosity; and second, the spiral would 
serve as an excellent support for the 
flux coating applied by dipping. This 
procedure worked out very satisfactorily 
with both monel and nickel and was used 
for several years. The more recent de- 
velopments of coating by extrusion were 
applied, with the result that the ex- 
truded monel electrode is commercially 
available now. 

Inasmuch as coating by extrusion does 
not conveniently permit a metallic spiral 
aluminum winding, and as the presence 
of aluminum appeared desirable in or 
near the molten pool of weld metal, ex- 
perimental activity was directed along 
the lines of introducing this element in 
one of two forms, either in the coating 
or in the eore rod. The latter was found 
more convenient and a small amount of 
aluminum in monel wire for welding has 
heen found to be entirely satisfactory 
from the standpoint of welding charac- 
teristies, physical properties, and sound- 
ness in the deposited metal. 

Up to the present, only the monel elee- 
trodes have been coated by extrusion for 
commercial use. Following the growth 
of knowledge and experience with the 
exacting requirements of extrusion coat- 
ings, as to pressures, speeds of extru- 
sion, centering and, of great importance, 
proper drying, the monel electrodes now 
produced are of highly satisfactory 
quality. The eriteria are, good arcing 
characteristics and ability to deposit 
strong, sound, ductile metal consistently 
under a variety of operating and shop 
conditions. 


Welds Develop Full Strength 
of Plate Material 


The use of a slightly alloyed monel 
rod, deseribed above, is developing 
strengths of 70,000 to 80,000 lb. per sq. 
in. in single-bead and multiple-bead butt 
joints, metallic-are welded. This is the 
range of tensile strengths obtained in 
plate material. 

Higher strengths in the weld metal 
t.an in the parent material would hardly 
b- useful, since it is the strength and 
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Fig. 4. A Typical Carbon-Arc Weld in Monel. 


Fig. 3 (Left). Relation Between Sheet Thickness and Current 
Required for Metallic-Arc Welding of Monel and Nickel. 


(The approximate current values given are useful in making a setting 
on the welding machine, and should ‘ y 
factors as gauge of sheet, electrode diameter, backing material, and 


be used as a guide only. Such 


jigging or clamping, all affect the current setting.) 


ductility of the completely welded joint 
that is of interest to designers, and not 
merely strengths of plate or weld metal 
separately. 

Monel electrodes and nickel electrodes, 
both carrying relatively thick flux coat- 
ings, require reversed polarity, as do 
most of the high-strength-steel electrodes. 
While no attempt has been made to de- 
termine the reason why reversed polarity 
is productive of more satisfactory metal- 
lie-are welds, suffice it to say that by 
experience it has been found to be more 
suitable than straight polarity. 


Clamping or Jigging Will Restrain 
Buckling of Thin Sheets 


In the metallie-are welding of sheets 
of light to medium gauge, between 
0.037 and 0.125 in. thick, it has been 
found desirable to use a means of clamp- 
ing or jigging to restrain buckling. 
While this recommendation has been 
made in connection with monel and 
nickel welding for many years, industry 
has sometimes referred to it as an ap- 
parent shortcoming of these two metals 
that their joints must be so prepared 
prior to welding. However, ii is just as 
desirable in the welding of light-gauge 
sheet steel. The coefficients of expansion 
for monel and nickel are practically 
identical with the coefficient of expan- 
sion for carbon steel, which is 0.0000085 
in. per in. per deg. F. for the tempera- 
ture range of 100° to 1300° F. 


The use of identical gauges in either 
monel, nickel, or steel, and identical set- 
ups and welding processes, will give 
essentially the same results as to degree 
of buckling. With progress in improv- 
ing the properties of steel weld metal, 
there has come also an improvement in 
appearance—that is, freedom from buck- 
ling of steel-fabricated pieces, which is 
due in no small measure to wider use of 
jigs and clamping devices. Of course, 
sequence in welding also has been an 
important factor. No longer can the 
suggested use of simple jigs be consid- 
ered a liability in a monel or nickel 
fabrication, but a case of necessity where 


close limits must be held and where 
buckling or warping of surfaces will 
eause rejection. 

For welding longitudinal butt seams, 
simple jigs such as shown in Figs. 1 and 
2 are frequently used. Particularly is 
this the ease where longitudinal joints 
are to be made in eylinders in which 
proper alignment of sheet edges is of 
primary importance and where perfect 
roundness is necessary. 

The jigs suggested for use in butt 
joints are of greatest value in sheet 
thicknesses up to about 1% in. or slightly 
thicker. It ean be seen that a jig serves 
two purposes: First, it holds the sheets 
in line during welding, thus making 
welding easier and obtaining a joint 
freer from buckling; and second, the 
shallow groove in the backing-up strip 
acts as a mold for the weld metal and 
permits more uniform penetration, the 
latter being an important factor where 
the penetration side of a single-bead 
joint must be ground and polished flush 
with the sheet surface. Either or in fact 
both sides of the welded joint can be 
ground and polished to a high finish. 

On fillet welds, where it is convenient, 
and certainly on thin materials, it is de- 
sirable that an angle be used to back up 
a joint. It is not necessary to back up 
corner welds in material greater than 
1% in. thick. 

In many eases, it is uneconomical or 
inconvenient to use jigs or clamps when 
welding medium or light gauges. It 
would be unwise to burden any cost 
sheet with the cost of jigs the usefulness 
of which will be extremely limited. How- 
ever, once jigs of the type indicated in 
Figs. 1 and 2 are available in any shop, 
their wide applicability will be readily 
appreciated even on the ordinary run of 
sheet-steel work. 


Correct Amperage Depends on 
Many Factors 


In the metallie-are welding of monel 
and nickel, there are several factors 
which affect the heat or amperage re- 
quired for a particular job. Some of 
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ese are the diameter of electrode, the 
vauge of sheet, the speed of welding 
nd, coupled with the latter, the degree 
1 penetration, up, 
unsupported, 
ier the metal 
It is because of 


type of backing 
vhether copper, steel, or 


used, whet 


und, if a jig 1s 

izhtly clamped to it. 
that 
are not readily available. The eurve in 


hese many factors accurate heats 
big. 3 gives the approximate relation of 
eet thicknesses to current required for 
metallie-are 
Kor 


found that beads made without weaving 


welding monel and _ nickel. 


the lighter it has been 


rauges, 


are entirely There is no 


cle finite 


satistaetory. 
dividing line where straight-line 
welding should be stopped and weaving 
The 5/32-in.-thieck sheet for butt 
or lap joints ean be used as a convenient 
slight 
weave may be found desirable. For fillet 


pecun. 


dividing gauge above which a 


welds the approximate dividing line is 


'g in., but a weave is definitely pre 
5/32 in. thick. 


Electrode Is Held Vertically 
or Nearly So 


ferred tor sheets above 


The angle of the electrode, when mak 
ing butt welds, should be from the verti 
cal position to about 30° from the verti 
eal. The should be about 
normal to the molten pool of weld metal. 
his 


electrode 
electrode position permits a more 
the hot or 
and is to be ‘preferred to 


uniform flux coverage of 


molten metal, 


Tl 


he practice sometimes found where the 
eleetrode position is sueh as to push 
molten slag ahead of the welding pool, 
n the root of the V. 

For horizontal, vertieal, or overhead 


welding, practices regularly followed in 
teel welding are adhered to. 
is naturally desirable that 
that 


possible, it 


work be such 


positioning of the 
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Wherever 





welding is in the flat position or nearly 
so. Certainly better control is obtained, 





like a pencil for at least 2 or 3 } 
type of seam obtainable by tak 














sa 
and unquestionably better weld metal is vantage of carbon-are welding o 
the result. Position welding can be done, and nickel is shown in Fig. 4. 1 
and is being done, on jobs which cannot form, ripple surface can be 
be moved; and the end results, the physi- readily with steady hands and 
eal properties of weld metal, and the ence. a 
appearance of the deposited bead, are Dry-cleaning equipment of 
entirely satisfactory. shown in Fig. 5 is manufaet 
Carbon-Arc Welds May Be mone sheet of variaas gene S; but 
? ly of 0.050 and 0.062 in. thi 
Fully Satisfactory Sutt and corner welds are all ma 
While the earbon-are process does not a 5/32-in.-diameter carbon pene : 
receive much mention in the literature, monel carbon-are welding wire 
it nevertheless fills a certain need which again, uniform appearance an 
is difficult to explain but is definitely sure-tightness, without the nec 
known to exist. Specifically, earbon-are grinding and polishing, are requ 
welding is frequently applied to monel Beside being useful for mediu 
and nickel sheet in the intermediate work, carbon-are welding is equa 
range of gauges of 0.037, 0.050 and ful for joining small-diameter tul 
0.062 in., and oftentimes heavier. Be- tube sheets. The tubes are left ne 
cause of the somewhat slower speed of ing ¥% to %4 in. above the surfac 
earbon-are welding oceasioned by the tube sheet, and then either melt 
slightly lower rate of heat input, it is with the carbon are or a neat Ca 
possible to control quite aceurately the posited, using the lightly fluxed Va 
height of bead and degree of penetra- are filler rod of appropriate met 
tion. Particularly is this the ease where position. 
a narrow bead is to be de- Carbon Point Should Be Kept 
Some rather large fume duets were to Sharp and Tapered 
he made of 0.050-in. monel sheet, and Where the small-diameter ear 
one type of joint used for field erection graphite pencils are used, clos 
was a lap joint in which one sheet was of the pool of molten weld met 
offset, or jogged, slightly. The lap joint ways obtained if care is taken 
was tacked on the outside, then the en- a sharp, tapered point on the 
tire interior was ecarbon-are welded to If the taper is 2 or 3 in. long, 
seal the joint and make it air-tight. All earbon is gripped in the eleetrod 
carbon-are welding was done in position, about 4 in. from the tip of th 
with more work being done in the verti- a fairly uniform wasting awa 
eal and overhead positions than in the earbon will maintain the point, ar . 
flat position. A lightly fluxed monel vent it from becoming blunt. 
tiller rod for carbon-are welding was’ soon as the end becomes blunt, 
used in all eases, with earbon pencils of begins to wander, and the eontr 
5/32, 3/16 and 1% in. diameter, pointed pool is slightly reduced. 
100 }——+ 
90 }-—- ; 
80 - 
70 
= 60 Ta 
3 
ao 50 a 
A] 
2 40 
- Re 
20 oa zi 
<a" 7" jg Carbon —+ “+ 1" Carbon ad 
10 + Carbon + | 1 
0 , = 1__| 
0 020 040 060 080 100 120 140 160 .180 2 220 $ 
Thickness of Sheet - Inches 
24 18 16 144 #13 «#12 «2d 9 7 6 
Thickness of Sheet - U.S. Std. Gauge 
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for Carbon-Arc Welding of Monel and Nickel. 
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backing is used, add 5 or 10 amperes to the values showr 
Fig. 5. Dry-Cleaning Unit Fabricated by Welding Vari 
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Nickel Weld 
35° Bevel on each side 


Fig. 7. Method of Welding Nickel Plate to Steel Plate. 


For earbon-are welding, straight po 
arity is used—that is, the work is posi- 
and the electrode is negative. A 
ly, uniform and quiet are is obtain- 
ible without undue wasting of the ear- 
on or graphite electrode. If reversed 
polarity is inadvertently attempted, it 
will immediately be evident in the hiss- 
ing, spluttering sound, as well as in the 
fact that the molten pool will be difficult 
to control. 


Carbon-Arc Length Can Be 
Varied to Obtain Quiet Arc 


The length of the are is maintained 
yetween 1/16 and 4% in.—a relatively 
short are when compared to the long one 
required for copper carbon-are welding. 
However, the short are for monel and 
nickel ean be varied slightly—that is, 
ihe are length ean be inereased or de- 
reased a little to obtain a quiet, smooth 


re. 


tlv 


sfeat 


[he position of the carbon electrode 
ind of the monel or nickel filler rod, 
with respeet to the molten pool of weld 
metal, is exactly the same as when 
xyacetylene welding in the forehand 
position—that is, the torch is pointed in 
the direetion of the unwelded seam. The 
‘arbon electrode is held at an angle be- 
‘ween 30° and 60°, and the filler rod is 
eld at the same angle. The curve in 
Fig. 6 gives the approximate relation 
f current to sheet and plate metal thick- 

Carbon-are welding is useful in cer- 
tain instanees where oxyacetylene and 
metallie-are welding cannot always meet 


Table 1. Test Results of Nickel-to-Steel 
Butt Joints in 3/16-In. Plate Metallic- 


Arc Welded. 
Tensile 
strength, 
lb. per 
Type of tensile specimen Failure sq. in. 
Reduced section with weld re- 
inforcements removed. . In weld 57200 
Full-section with weld rein 
forcements retained........ In steel 57900 


Note: In a free-bend test, the outermost fiber in 
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Fig. 8. Photoma- 
crograph and 
Photomicrographs 
of Monel Welded 
to Steel Plate. 


exacting requirements of uniformity of 
appearance and penetration. 

It often becomes necessary to join 
dissimilar metals, such as monel to steel, 
or nickel to steel. A procedure in sue- 
cessful use for a number of years on 
3/16-in. and heavier metal, in joining 
nickel to steel, is of interest. In the are 
welding of a butt joint, the edges are 
beveled to 35°, and then an overlay, or 
thin weld, of nickel is deposited on the 
searfed edge of the steel. This overlay 
or weld of nickel, as shown in Fig. 7, 
really presents a nickel surface, which 
can then easily be welded to the nickel 
plate with one or more beads. 

Where the correct procedure is fol- 
lowed on butt joints for beveling and for 
overlaying steel with nickel and then 
welding with nickel, the results given in 
Table 1 have been obtained. 


Monel Electrode Makes Satisfactory 
Joint Between Monel and Steel 


When welding monel to steel it has 
not been found necessary to use the pro- 
cedure of overlaying the steel surface 
as has been found desirable for welding 
nickel to steel. In joining 14-in. monel 
to steel, a single-V weld was made with 
a 70° ineluded angle. The butt joint 
may be welded with a monel electrode, 
with good results. The macrograph and 
the micrographs shown in Fig. 8 natu- 
rally reveal quite a difference in appear- 
ance between the welds and the base 
metals. Tensile tests of two monel-to 
steel welded specimens with weld rein- 


the weld elongated 9.6% before failure occurred. forcement removed gave tensile 
Table 2. Results of Welder Approval Tests on %%-In. Monel. 
(Courtesy of the Newport News Shipbuildimg & Drydock Co.) 
Condition Dimensions Tensile Jig bend 
; (machined of strength 180° 
Specimen all test Ib. per around %4-in. 
sides) piece, in. sq. in, radius 
1 As welded 0.373 X 1.005 84500 6% 
2 As welded 0.380 & 1.015 79400 or 
A.3 As welded 0.375 X 1.500 ars Root bend—O. K. 
A.4 As welded 0.375 X 1.500 iia Face bend—O. K. 
B-1 Heated* 0.376 X 1.015 85700 aye 
B-2 Heated* 0.376 X 1.020 90400 eas 
B.3 Heated* 0.375 X 1.500 ; Root bend—O. K., 
B-4 Heated* 0.375 X 1.500 Face bend—O. K. 


*Heated to 750° F. and held for one hour 


MONEL 
WELD 








STEEL 
PLATE 


strengths of 57,750 and 61,500 Ib. per 


sq. in., respectively. 
failed in the steel. 

These strengths, since they are normal 
values for the steel-plate material, are 
satisfactory for the welding of dissimilar 
metals, and will suffice where this type 
of welding must be done. However, the 
composition of the weld metal is quite 
unknown, and empirical results are un- 
fortunately the only source yielding 
sound information. 

With a weld on thin sheet, say 0.062 
in., it is possible to obtain the strength 
of the joint, but to attempt to measure 
the yield point is absurd because actu- 
ally any value obtained is not a true 
value for either the sheet or the weld. 
Also, if the break is in the sheet, the 
duetility of only the sheet material is 
determined. With thicker metal, say ¥ 
in. or ¥% in., the tensile values are easily 
obtainable again; but yield strengths of 
welded joints are still of little value, 
except when all-weld-metal 


Both specimens 


specimens 
are used. 


Ductility Is Determined 
by Bend Tests 


In lieu of suitable duetility values be- 
ing obtained in a tensile test, recourse 
has been taken to either a free- or jig- 
bend test. This type of test has proved 
quite useful and consists merely of tak- 
ing a 114-in.-wide section of weld, in 
the approximate form of a tensile speci- 
men, and bending the piece so that the 
stresses all fall in the weld, which is 
parallel with the bend. 

Table 2 gives values of welds recently 
made as a part of welder approval tests. 
The weld test plates were allowed to 
cool to 212°F. before the next bead was 
deposited. X-ray images of all the plates 
in connection with this test showed sound 
and dense welds. 

Test plates of ¥g-in. monel plate made 
up for welder qualification tests are suf- 
ficiently large to make available speci- 
mens for standard, reduced-section short- 
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gauge and long-gauge tensile coupons, 
and two free-bend coupons. In the ten- 
sile specimens, the weld reinforcement 
is removed and the weld is normal to 
the applied tension. 

$end specimens are similar to those 
ealled for in the A. S. M. E. Unfired 
Pressure Vessel Code, but inasmuch as 
the gauges involved are considerably less 
than the steel-plate thicknesses, the 
welded monel bend specimens are natu- 
rally much thinner. Two types of bend 
are made—one with the face of the weld 
in tension, and the other with the root 
or penetration side of the weld in ten- 
sion. The purpose is to determine the 
ductility of the deposited weld metal and 
the quality of the bond or fusion zone. 
A bend is marked as “satisfactory” if 
it has no failure longer than 1/16 in. 
In all eases the bend is around a 1%-1n.- 
diameter pin. 

Table 3 shows results of welder quali- 
fication tests on Y-in. monel sheet. Each 
weld was made by a different welder. 
This was all single-bead work, in which 
all weld reinforcement was removed be- 
fore testing in any way. Incidentally, 
in connection with this same series of 
tests, a number of x-ray images were 
made of the welds, which were all satis- 
factory. 

Similar test work was earried out on 
*-in. hot-rolled monel plate. The weld 
test plate was set up as a single-V butt 








Table 3. 





Ider Qualification 





Results of We 
Tests. 


(Courtesy of the Newport News Shipbuilding & 
Drydock Co.) 








Long-gage Short-gage 
tensile test, tensile test, Face Root 
Number Ib. per sq. in. Ib. per sq. in. bend bend 
1 81900 81600 O.K. O.K. 
2 83700 77200 O.K. O.K. 
3 79900 83000 O.K. O.K,. 
4 75000 75660 O.K. O.K. 
5 74100 75000 O.K,. O.K. 
Table 4. Physical Properties of %-In. 


Monel Metallic-Arc Weld. 
(Courtesy of the research department of M. W. 
Kellogg Co.) 
Tensile Duc- 
strength, tility, 
lb. per per 


Test sq. in. cent Break 

Full-section tensile speci- 

SRS 78500 In weld 
Reduced-section tensile 

i a<suerenaees 77600 In weld 
Free bend, face of weld in No 

tension, 180 deg. bend.. ..... 44.4 failure 
Free bend, reverse of weld No 

in tension, 180 deg. bend ..... 50.0 failure 
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Fig. 9. Multiple-Bead 
Metallic-Arc Weld in *%-In. 
Monel Plate. 


joint, with a 70° bevel and a 4%-in. space 
between plate edges at the base of the V. 
Metal from a 5/32-in.-diameter monel 
electrode was deposited at between 130 
and 140 amperes and between 25 and 30 
volts. The piece was not allowed to cool 
between beads. The usual seal weld was 
deposited in the chipped groove on the 
back side of the weld. Prior to physical 
testing, the welded plate was stress- 
relieved at 1150°F. for the usual one 
hour per inch of thickness. The x-ray 
image of the welded seam was free from 
any porosity and was characterized as 
“perfect, no defects.” The physical prop- 
erties are shown in Table 4. The photo- 
macrograph of a weld in %-in. monel 
plate is shown in Fig. 9. 


Welding Procedure for 
Nickel-Clad Plate 


Although by far the greater activity 
has been with monel, nevertheless a 
great deal of nickel is being joined by 
fusion welding. Whenever heavy or large 
vessels require the use of nickel on their 
interior surface, solid nickel is not used, 
but instead a bimetal known as nickel- 
clad steel. This is flange-quality steel 
with a thin veneer or cladding of pure 
nickel on one surface. As the welding 
of nickel-clad steel is a subject apart 
from this paper, and as it is already 
ably covered by a technical bulletin now 
available, only brief mention of it will 
be made. In the case of a butt joint, 
the steel side is beveled with either a V 
or U groove and that side completely 
welded in, following regular steel prac- 
tice. Since a continuous nickel interior 
is desired, the nickel side of the seam 
is chipped out with a diamond point or 
round-nose gouge, and then one or more 
beads of nickel are deposited with the 
metallic are. The strength of a butt 
joint in nickel-clad steel plate, available 
in thicknesses greater than 3/16 in., is 
essentially the same as a properly made 
weld in steel plate, and designs are based 
on this value. 

In view of the improvements made in 
the welding of monel and nickel, and of 
the very satisfactory properties obtained, 
this method of joining is to be recom- 
mended for these two materials. 





D. S. Jacobus Receives 
Morehead Medal 


The 1935 award of the M 
Medal was made to Dr. D. S. J 
by the International Acetylene A 
tion, on Nov. 18, at the annual ; 
of the Association held in St. Lo 
The honor was given Dr. Jaco! 
eause of his leadership in the f, 
tion of codes and procedures t! 
extended the field of 
fusion welding. 

Dr. Jacobus’ activity in safet 
back to 1914, in which year he be 
member of the A. S. M. E. Boil 
Committee, of which he is now eha 

In his work on the committee. 
couraged the development and 
ance of welded construction, ar 
a leading part in formulating ru 
ognizing pressure-vessel construct 
fusion welding, which led to som) 
sive rules that have been adop 
various states and municipal aut 
and which removed the bans agai 
sion welding for boilers and othe: 
sure vessels. Other codes followe: 
further extending the applicati 
the welding processes. 

Dr. Jacobus is a past president 
American Welding Society, and 
ory engineer with The Babeock & 


Co., New York, N. Y. 


Bids Vary Widely on 
Welded Dump Scows 


Some interesting prices were r 
recently when bids were opened 
U. S. Army Engineers office in St 
Mo., for the construction of thr 
cu. yd. welded steel dump scow: 
low figure of $53,820 was submitt 
the American Bridge Co., of Pitts! 
Pa., U. S. Steel Corp. subsidiary 


accepta 





\ 


{ 


high bid was approximately 80% great 


than that of the American Bridg: 
The following additional quot 
were received: Ingalls Iron Work 
Birmingham, Ala., $62,800; St 
Structural Steel Co., East St. Lou 
$63,000; St. Louis S. B. & Ste 


St. Louis, Mo., $64,400; Bethlehem Ste: 


Co., Bethlehem, Pa., $64,950; Tr: 
Construction Co., Midland, Pa., $7 
Alabama, D. D. & S. B. Co., M 
Ala., $74,186; Dravo Contractin; 
Pittsburgh, Pa., 77,400; Chas. 
wald Corp., New Albany, Ind., $7 
Marietta Manufacturing Co., 
Pleasant, W. Va., $94,000. 





Historical Series to Be 
Resumed in Decembe: 


leve 


7 


we 


The series of articles on the his 


tory of the oxyacetylene indus 
the first of which appeared in 
month's issue, is to be resumed 
the December issue, at which 1 
it is expected the second art 
in the series will be comple! 
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4 Portable Welding 
1 Machine Shop 


| Services Remote 


a's By K. W. COUSE 


REMARKABLY complete and 

compact portable welding-ma- 

chine shop was recently com- 
pleted by Couse Laboratories, Ine., of 
laos, N. M., for use in the maintenance 
of trueks and road-construction equip- 
ment. It is far from being simply a 
collection of equipment loaded on a 
truck. Instead, the whole outfit has been 
treated as a single unit: Truck and ma- 
chine tools are merged together to form 
one unit designed for greatest utility of 
all items and with an eye to the conveni- 
ence and efficiency of the workmen. 
Equipment includes a d.c. welder, oxy- 
acetylene torches, air compressor, gun 
for spraying molten metal, equipment 
for grit blasting, various electric and air 
tools, and other devices. 


All Machines and Tools Are Made 
Available by Lifting Sides 


All the machines and tools are in- 
stantly available upon lifting the sides. 
lhe eenter of operations is the large 
5, in. steel plate overhanging the rear 
ot the truck. This work plate is at a 
convenient height of 32 in. from the 
ground and heavy enough to hammer on. 
It has 90° V at the rear to give clearance 
at the point of welding to work laid 
across it. This V is also very handy for 
flanged pieces and as a rest for vertical 
work. On the left side is an iron bender 
and on the right a 7-in. forged steel 
vise mounted low and solid for work to 
be welded, bent or hammered. The ma- 
‘imist’s vise is quite a different one, 
uunted on 6-in. channels, 48 in. long, 
1 sliding out from the left center of 
th» eruiser at a jaw height of 41 in. 
ese channels will also support the an- 
v1 when it is wanted next to the forge, 
or they can be withdrawn completely 


and used to back up the jacks for 
straightening front axles in place or on 
work of a similar nature. 

The large radial air drill swings out 
over the work plate, the vise or the 
ground, as required, and when not 
needed is swung in under the hydraulic- 
press frame and forward where it is en- 
tirely out of the way. The air drill can 
be replaced by the 8-in. air grinder with 


eup wheel, for handling such work as 


erusher plates and cylinder blocks. 

The heavy-duty 18 x 2 in. grinding 
wheel is mounted on ball bearings and 
driven by the main motor through a 





power take-off. It-will handle shovel 
teeth as well as large work. 

The forge is built into the body. The 
firebrick lining is easily removed and 
set up on the ground in conjunction with 
the Hauck oil burner for heating large 
work. The forge operates on charcoal, 
coal or compressed cylinder gas. It is 
the center for small gas-welding jobs, 
especially when are welding is going on 
at the rear. The under part of the side 
doors and body are painted dead black 
to prevent are reflection, and men can 
work at the sides without annoyance 
while are welding is in progress at the 
rear. 


Two Complete Gas Welding and 
Cutting Outfits Carried 


A good stock of gas rods will be seen 
back of the lathe. Gas welding is of 
course avoided when the job can be done 
electrically because of the greater ex- 
pense and to eonserve the gas supply 
for cutting and heating, where it is in- 
dispensable. Two complete gas-welding 
outfits with eutting attachments are car- 
ried. One earries 35 ft. of hose, the 
other 75 ft. 

The basis of the outfit is a Diamond T, 
2/3 ton chassis with a Hereules 35¢ x 
414 in. 6-eylinder motor, with lead- 
bronze bearings, counterbalanced hard- 
ened erankshaft and oil conditioner. 
This eruiser was built for use in the 
Roeky Mountan area at an average alti- 
tude of 7,000 ft. For work at lower 
altitudes, and especially if not so com- 
pletely equipped, a 114-ton chassis can 
be used. “Welding cruisers” of greater 
weight and range are built “from the 
ground up.” The one illustrated is of 


' peer ‘eeee 


wearer fe 


—-— 


Rear View of Truck, Showing Handy Arrangement of Apparatus. 
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especial interest since welders can adapt 
ideas from it to their own outfits. 

The generator is rated at 300 amperes, 
10 volts, and operates at 
The V-belt ratio is 1 to 1. 


speed of the gasoline motor and over 


1,200 r.p.m. 
The moderate 


size of the generator gives quiet, steady 
operation without vibration. Shp rings 
are provided to give 110-volt alternating 
current for flood lights up to the full ¢a- 
pacity of the generator and supplying 
current for the machine tools. Six hun- 
dred pounds of shielded-are and hard 
faeing electrodes are carried in easily 
The reels at the rear of 
the body will hold 200 ft. each of weld- 
ing, ground and a.e. power cables. Suf- 


accessible bins. 


ficient cable is carried to work with ease 
at least 100 ft. 
main air hose will also reach well over 
100 ft. 


from the “cruiser.” The 


Air Compressor Carried for 
Tools and Metallizing Unit 

The air compressor is a self-driven 
unit made up from a model B Ford en- 
gine with Gordon Smith compressor 
The output at 7,000 ft. altitude 
is sufficient to operate the large air drill, 
rated at 56 eu. ft. 


head. 


per minute, in a sat- 
istaetory manner although the aetual air 


Front View, Show- 

ing Sides Lowered, 

Ready for the 
Road. 

(The projection in 

front is formed by the 


compressed air tank 
and compressor ) 


The sand-blast equipment presented 
the most difficult problem to solve, since 
it usually involves a lot of weight and 
space. It is not a necessity except for 
the metallizer, to which it is essential. 
However, the areas to be blasted on ma- 
chine element work are very small com- 
pared to tank and corrosion-resistant 
jobs and we have found that a 50-lb. 
(44-eu. ft.) Ruemlin Midget blast gen- 
A 100-lb. sack 


erator works very well. 


= inj cacasinncemcniaiaeenpantiatiaieenss. Can S } 
/ P Reels 
y Sl \ , yy, | 
Air Double — ayer ye ae "1 3 | | 
Tank Radiator | / tne 
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Rott fe ee ee 
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L s = | 


po. Yh 
= + i+ “UAL 
Compresso J L e— 


Aux. Transmission 


Diagram Showing Locations of Principal Equipment. 


delivered is probably about 45 eu. ft. 
at this altitude. Air tools are used in 
preference to electric because of their 
greater power for weight and ease of 
control, it being possible to drill hard 
materials with air at very slow speed 
when an electric drill will burn up the 
tools. Tapping and bolt threading can 
be done with the reversible air drills 
with great ease and speed. The thread- 
ing dies carried on the eruiser are made 
with this in mind, being of a uniform 
square size and with suitable rake and 
chip clearance. 

When the air compressor is run for 
more than a tew minutes at a time the 
temperature ol the air system, beeause 
of its small volume, rises to the point 
where the water 
longer dry the air. 


separators will no 
This is a very seri- 
ous matter to the metallizing and sand- 
blast equipment. To remedy this eon- 
dition, a water tank is mounted on the 
lett front running board through which 
the air is led in brass-pipe coils. Most 
of the water in the air is condensed in 
the submerged bends and is blown or 
“bled” out. 
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of No. 30 steel grit is the source of 
supply and a rubber lined tent, 7 x 7 ft., 
pyramid type, with sewed-in bottom, 
makes a very acceptable blast cabinet to 
prevent loss of grit. A powerful pres- 
sure-vacuum blower is carried for ven 
tilating confined spaces. 

The metallizing gun and remote-con- 
trol gauges are mounted on a panel car 








ried on the right side of the “e 
In use, the panel is hung on 
form ladder close to the job, 
gauges, which also 
welding gauges, are within easy 
of the operator. 
fits in very well with the work 


funetion as 


“eruiser.” It is used to build uy 
areas and bushings where welding 


be objectionable because of the he: 


volved. Connecting rods of any 
easily rebabbitted with sprayed 
without the use of mandrels a 
then be bored and faced on the 
machine in a single operation 
fits are easily restored, often w 


machining, and there are a multitu 


uses to which the unit can be put 
the savings are out of all proport 
the amount of metal sprayed o: 
the other hand, it is an expensiv 
when the job requires much meta 
cost of building up a worn bronz 
ing is often more than making 
bushing from bar stock. But or 
gency repair work the question 
enters largely and when the job « 
back in service in hours, instead of 
waiting for bronze stock, the cost 
reconditioned part is not importa 


A complete stock of steel bolts 


and washers is earried on the rig 


in drawers and bins. There is 


The Machine Shop All Set Up and Ready for Business. 


The metallizing pr 





? 





ae 


juts 
side 


ock 





rack on the top of the body. Below the 
able reels is a bank of drawers con- 
tain ag pipe fittings, copper tubing and 
ittings, Alemite fittings, key stock, 
springs and, in faet, an assortment of 
practically everything needed in repair- 
ing trucks, construction equipment and 
mining machinery. 

In a mountain and desert country the 
raised sides and extensive awning are a 
vreat aid in outdoor work. The sides 
are shown in normal working position 
» the illustrations. They can be set up 
to horizontal for greater clearance, or 
almost closed in stormy weather and in 
confined locations. Side curtains make 
a complete tent if required. Clearance 
lights are provided at front, sides and 


rear to prevent the “cruiser” from being 
rammed on night work. The 3-ton crane 
is used for positioning work too large 
for the welding table. With booms at 
full extension, the lift is 18 ft. 


Facilities Are Provided for 
Sleeping and Cooking 


A sleeper is provided above the gen- 
erator room and is entered from the eab. 
Cooking is done on the forge. The 
“eruiser” is entirely self-contained and 
“an operate continuously. Two welders 
form the erew, one resting while the 
other works. Only 10 minutes is re- 
quired to set up on the job, and the posi- 
tion of the “eruiser” ean be shifted with 
sides and awning up. 








Get "H. O.T 


By H. O. 





- on Welding 


T. RIDLON 





A Wallop at Welding 


Just been reading my November copy 
if Readers Digest. And did I get hot 
inder the collar when I read the follow- 
ng paragraph from an article by Elliott 
\rnold, condensed from the Nation, 
‘alled “The Misused-Car Market”: 

“Even so serious a thing as cracked 
motors ean be fixed by welding, the signs 
tt which ean be covered with grease. But 
eventually the weld will reopen, and 
since metal will not take a second weld- 
ing in the same place, a new motor is 
I eeded.” 

How do you like that? Are we going 
‘o sit back and take it? I don’t think 
that is going to help job shops any this 
winter. And I don’t think it is going 
‘0 help the sale of east-iron or bronze 
welding rods, or electrodes, or flux, or 
eyuipment both oxyacetylene and are. 

A lot of people who are prospects 
tor good welding are going to read that 
paragraph and become unsold on weld- 
ng. I think that we all should write the 
Yation and the Readers Digest and ask 
‘hem to very strongly retract that state- 
ment and publish articles on the merits 
and virtues of welding, written by men 
u the industry who know what they are 
talking about. If every one who reads 
this line of mine will take time to write 
the editors of these two magazines eall- 
ing them strongly for that paragraph, 
we’| 


ll get some action. Are you with me? 


* * * 


A. W. S. Meeting and Exposition 


Sure now it was a grand show. Really 
worth seeing as usual. It would take me 
uch more than my allotted space to 
tell you all about it. But as I predicted 
‘here was much new to see and much 
‘0 learn. And many very interesting 
people to meet. I was so busy in our 


booth that I did not get the chance to 
listen to any of the lectures that were 
given under the auspices of the Ameri 
“an Welding Society. But that’s ok be- 
sause in the Journal of the Society all 
the papers that were given are pub- 
lished. So if you weren’t there you ean 
read them. And if you are not a mem- 
ber for ten bucks you can become one. 
And I’ve always felt that every one in 
the industry should be a member. I’m 
on the National Membership committee 
so if you are interested, as you should 
be, drop me a postal eard and I'll see 
that you get an application blank. 


* * * 


And They Grind On 

It seems that the opinion regarding 
preference for flexible-shaft of hand 
grinders is about even so far. True, I 
have only had a few replies to my ques- 
tion on the subject last month, only 
about thirty or so. I’d truly appreciate 
some more expressions. 


* * * 


Honest, It’s on the Up and Up 

Some of the boys have written in 
saying they thought I was’ trying to pull 
a fast one in the September issue about 
splicing new rubber belts with oxyacety- 
lene. The Linde people published a rath- 
er complete descriptive article how to do 
this job in an issue of Oxy-Acetylene 
Tips some time ago. Ask them, I feel 
sure they’ll tell you all they know about 
it. 

* * * 


Do You Know That— 

In bronze welding cast iron it is bet- 
ter to chip out the crack instead of 
grinding? Clipping gives a surface that 
the bronze tins to better, and you usually 
do not make as wide a chamfer to be 
filled with metal. 


Eee 


In bronze welding east iron you 
should use as small a tip as possible with 
a slightly exeess oxygen flame? You 
then heat just a small spot quickly and 
ean get away from it fast with less ex- 
pansion and contraction trouble. A case 
of the smaller the better. 

In bronze welding east iron you 
should make only a flush weld? No rein- 
forcement is necessary beeause the due- 
tility and tensile strength of bronze are 
much greater than cast iron, and you 
will be able to do the job faster with 
less oxygen, acetylene, and rod— more 
profit to you. 

In bronze welding you should get the 
spot you want to weld up to a cherry red 
heat with the inner cone flame and then 
pull your toreh slightly from the work 
and melt the bronze with the envelope 
flame? Try it! It should give the fin- 
ished job the appearance of a rich 
bronze color instead of the usual brassy 
color we see so often in bronze welds. 

In bronze welding east iron, a good 
manganese bronze gives good results? 
[ find that it takes better to the east 
iron, and the tensile strength is higher. 

In bronze welding cast iron wherever 
possible you should work slightly up 
hill? Then the bronze will not roll ahead 
of your tinning action. This will mate- 
rially help you in always getting a tight 
job. 

* * * 


Make a Salesman Out of 
the Camera 


A good camera in a job welding shop 
can be made into one of the most useful 
and successful sales tools you ean get, 
by taking “before and after’ pictures 
and putting them up neatly in your 
office or in a loose-leaf binder with a 
short snappy elearly typed description 
of the job, for your customers to see and 
ask questions about. It often gives them 
ideas of jobs they might have you do, 
that they had no idea could be done. 
There is an old Chinese proverb that 


says: “One picture is worth ten thousand : 


, 


words.’ 
* - * 


Now That It’s Over! 


’ll just bet that F. D. R. is mighty 
thankful that the Fusion Party didn’t 
really get going this year. Anyway I’ve 
got to admit that I had my fun. And I 
wish to report that the treasurer of the 
Fusion Party is still flat broke. Credit- 
ors please note, I’m speaking of the 
party and not myself. I don’t want any 
of you big-héarted guys running a ben- 
efit for me. ‘ “ 

* * * 

The thought for the month: Your 
rights are less important than the other 
fellow’s feelings, and your feelings less 
important than his rights. 
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Long, Narrow Sections 


Fabricated to 


Close Tolerances... 


O FABRICATE long, narrow, box- 

type assemblies which must be held 

within close limits as to length and 
straightness, requires great care to avoid 
distortion. The use of proper jigs keeps 
down production costs and aids in align- 
ing the separate sections. 

In the manufacture of 96 guides for 
gates for the Fort Peek Dam in Mon- 
tana, each guide was formed of four 
cast-steel sections welded together end 
to end after being assembled in special 
jigs. These guides were manufactured 
by the Pettibone Mulliken Co., 4710 W. 
Division St., Chieago, LIll., and the weld- 
ing was in charge of J. C. Kellenberger, 
departmental superintendent, who also 
developed the special jigs for assembly. 


Large Number of Guides Are 
Involved in Order 


Involved in this order were 96 guides, 
consisting of 32 roller guides, 32 end 
guides and 32 seal guides, each group 
of 32 consisting of 16 right-hand guides 
and 16 left-hand guides. Dimensions and 
weights were as follows: 


Lengths of Overall Assembled 
Individual Sections Lengths Weight 
ROLLER GUIDES 
9’-7", 9’-8", 9’-8”, 12”, 11’-10" 41°-3” 11,100 Ib. 
END GUIDES 
9-74", 9’-8", 9’-8”, 12”, 11’-4” 41'-34%" 4,500 Ib. 
SEAL GUIDES 
9’-7%", 9-8", 9-8", 12”, 
9’-10%4”" 39’-10” 4,300 Ib. 





Welding the Tubes Into the “Dummy” 
Section. 
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One of the Roller Guides Lined Up, Tacked and Ready for Welding 


The weights given above inelude the 
beams and angles that were attached to 
the finished pieces. 

All sections were of box shape, the 
end guides and seal guides having an 
overall cross-section of 9 x 6 in. with 
l-in. walls, while the roller guides have 
a 6 x 18-in. cross-section with 1-in. walls 
and a 2-in. web separating the two longi- 
tudinal chambers. 

The specifications required that these 
guides be made of No. 2 steel, grade 3, 
hard, 80,000 lb. per sq. in. minimum. The 
length of each piece had to be kept to 
within plus or minus % in. of the speci- 
fication length and the finished guide 
had to be within 1/16 in. true on one 
side and within 44 in. true on the oppo- 
site side. 

All sections were cast of steel contain- 
ing about 0.45% carbon, and annealed 
at about 1,650° F. After cleaning, burn- 
ing off heads and gates, and rough grind- 
ing each section, the drag side (bottom) 
was trued up on a surface grinder to 
obtain a foundation or base for setting 


up. 


Castings Sawed to Length and Ends 
Beveled on Milling Machine 


All pieces were then sawed to length. 
The abutting ends were beveled on all 
four sides on a milling machine to make 
an included angle of 60°, a %4-in. un- 
beveled face being left. In the ease of 
the double sections, or roller guides, the 
2-in. web could not be beveled and weld- 
ed, but this was unnecessary as water- 
tightness between the chambers on each 
side of the web was not required, though 
for all the finished guides it was neces- 
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sary that the casting and we befor 

selves be watertight. Be 

To aceomplish speedy assen 

due regard to the close tolerance 

fied, a welding deck was devise: } 

ing of four rings, split in thi 6, 

each ring clamping through i! t 

one of the four long sections n j 

the guide. Each ring revolv r 

idlers mounted on two para ‘ 

leveled and aligned and pro 1 

hinged parallels which suppor . 

tions while being lined up and F 

and having points symmetrical! I 

so the set-up is facilitated. 

The sections were chucked ” A 
rings to a symmetrical point aie 
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Each of the Cast Sections Is Clam; 
Circular Jig. 













grews. The short section, or “dummy,” 
frming a part of each guide, was in- 
erted in place and held by channel- 
shaped clamps of the same kind as used 
fr clamping the ends of all the sec- 
ions. These clamps contain slots through 
vhich the metallic electrode was applied 
for tacking the sections together. After 
the sections were lined up and tacked, 
the clamps were removed and the weld- 
ng operation started. 


joints Are Preheated 
before Welding 


Before welding, all joints were pre 
ated for about 45 minutes with kero- 


witf 

necj. eve Dlowtorches. Four welders with four 
sists @eelpers worked simultaneously, welding 
ldlep @st on top of the guide, then turning 
nteg gle guide 180° by means of lever rods 
» wh gserted in holes in the rings, and then 


four greding the drag side (bottom). The 
wsembly was then turned 90° and weld- 
the third and then turned 
sees 50° and the last side welded. The above 


side 


a on 


pedy @relding procedure was continued until 
ated @pproximately six layers of welds were 


leposited. 
esa gy =A Sz-in. electrode was used on the first 
cag mead and a %-in. electrode on all other 
‘| @ieads. All electrodes were of the shield- 
“-are type and the oscillating method 

vas used. 
The last casting, which is the longest 
ection, of each guide has one side open 





With the Top Half 
Removed From the 
Circular Jigs, the 
I-Beam Is Laid 
Onto the Guide 
and Welded in 
Place. 


(Lying on the rails 
supporting the circu- 
lar jigs are several 
channel-shaped clamps 
for holding the ends 
of the sections in 
place prior to tack 
welding. ) 


(top) to allow access to the cham- 
ber, or chambers, running longitudinally 
through the guide. The “dummy,” which 
is the 12-in. casting and adjoins the 
open section, has welded into it at one 
end one or two lengths of 3-in. pipe, 
depending on whether single or double 
sections are used, each pipe being 29 ft. 
8 in. in length and crimped and flattened 


Completed Roller 
Guide and End 
Guide. 


to approximate dimensions of 21% x 47s 
in. These pipes extend through the 
chamber, or chambers, of the box-like 
portion of the guide for electric heating 
elements, and are welded to the “dum- 
my” before making the assembly. 

After all seciions were welded togeth- 
er, the parallels again were put in posi- 
tion and the assembly left to cool, after 


View of Guides and Rollers 


(The two guides with I-beams attached are roller guides. 
sections with ends beveled for welding, and a completed guide of smaller size. 


ina 


know 


In the left foreground are two cast 
These smaller guides, 


as end guides and seal guides, are of box section, while the roller guide is of double box 


section. The rollers in the background will be attached to a gate, which during raising and lower- 
ng will cause the rollers to roll along the side of the roller guide.) 








which the top halves of the rotating jigs 
were removed. On the roller guide an 
18-in. I-beam with 75¢-in. flanges was 
then welded along the top for the entire 
length, using %-in. beads, 11% in. long, 
spaced on 6-in. centers, along the edges 
of the beam flange. Two operators 
welded simultaneously on both sides of 
the beam. . 


Planer Makes Finished Cuts 
on Completed Guides 


All the completed guides were then 
taken to a planer and blocked on a level 
foundation where the finished cuts were 
made. 

After each guide was welded and 
planed, it was tested for leaks under 36- 
lb. air pressure for two hours, with a 
soap solution applied to the outside of 
the casting and welds. 

Angle irons, spaced 2 ft. 41% in. on 
centers and running transverse to the 
casting, were welded to the bottom side 
for the entire length on the end and 





seal guides; and along the sides of the 
open sections were welded angle irons, 
during the welding of which the end of 
the guide was packed with wet waste. 

These angle irons and I-beams, with 
their attachments, are imbedded in con- 
erete after delivery to the site. 

The ends of the guides also were en 
closed by plates welded in position. 

The open sections of all guides were 
covered with east plates mounted with 
screws, which allow installation of an 
electric heating element or its withdraw 
al from the guide chambers. 


Setting-Up and Welding Time 
Was Kept to the Minimum 


About 1!% hours was required for set- 
ting up the eastings for each guide. The 
welding time for the roller guides was 
about 3 hours each, .nd for the end and 
seal guides about 2 hours each. In addi- 
tion, about 11% hours was required for 
setting up and welding the I-beam to 
each of the roller guides. 

Approximately 60 lb. of electrodes 
was used on each of the roller guides, 
and approximately 12 lb. on each of the 
end and seal guides. 
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This job proved the value of Jigs tor 
large assembles ot this kind, not only 
to expedite assembly and fabrication, 
but also to line up the sections in their 
relative positions and to minimize dis 
tortion due to welding. 





Continuous Welded Track 


for Montana Tunnels 


By C. D. YOUNG 
Metal & Thermit Corporation 


Che thermit-pressure method was em- 
ployed by the Northern Paecifie Railroad 
last summer in the laying of continuous 
Montana 


ing the Bozeman tunnel, about 25 miles 


track in two tunnels, one be 
from Livingston, and the other the Bloss 
burg tunnel, through the Continental Di 
\ ide near Helena. 

clearances and 


Since” tunnel 


train 
schedules did not permit the actual weld 
ing to be earried on in the tunnel, it be 
came necessary to weld at some nearby 
For the 
tunnel, the welding was done at Living 


town in both eases. Jozeman 


Ready to Pour Thermit Mixture. 
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End Guides and 
Seal Guides With 
Angles Attached. 


ston; and for the Blossburg tunnel, at 

Elliston. 
As these 

from the 


some distance 
themselves, the first 
problem was one of transportation of 


towns were 


tunnels 


the completed welded sections, approxi- 
mately 4,000 ft. in length, and the un- 
loading of where the 
clearances were very limited. 


them in tunnels 





Equipment for Welding Rail Joints. 


It was finally decided to utilize open- 
end work ears as a welding bed, and to 
weld the entire 4,000-ft. lengths on these 
cars; then to grind to a finish both the 
surface and the gauge of the rail so it 
would be ready for installation in track 
onee it was moved to location. 

This required a continuous train of 
110 of these and the plan 
was that once this train earrying the 
welded length of rail was in position in 
the tunnel it would be split in the center 
and each half of the train drawn in op- 
posite directions from underneath the 
rail. This would permit the rail to fall 
in place in the center of the existing 
track, from which position it could be 


work ears; 







lined over to gauge after th 
rail had been removed. 

In order to facilitate the , 
ot the from 
old journal boxes ( placed upsida 
with old ear axles were mounte 
a ear to act as rollers. 

Thermit-pressure welding w: 


cars underneat! 


out in the usual manner whil 


4,000-Ft. Rails Being Transported by Train 


to Destination. 


were lying on these cars, and 
completely finished in every re 

Two Mallett locomotives, one 
in the rear and the other pulln 
ported the train from the point 


ing to the tunnels, it being 


1& 


to negotiate grades as high a 
curves and reverse curves up to § 
train 


Just before 


meneed, both extended lengths 


movemel! 


rail were lined to the center ot 
so that they would be the least 
by the eurves. 

No difficulty was experienced 
porting these welded rail leng 
fact, the unloading progressed 
any hitch whatsoever, and « 
went in accordance with plans 


It is interesting that one 





Passing a Reverse Curve. 
















































View of Part of 
110-Car Train Con- 
veying Long Rail 
Lengths to Tunnel. 
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emments of the train men, after this 
rail had finally been placed in service, 
was in the nature of a complaint. Ow- 
ing to reasons foreign to that of track, 
jow orders are in effect in these tun- 
sels and on the first several days the 












































lcomotive men complained that they 
jad difficulty in judging their train 








seed, owing to the absence of the old 
familiar click of the wheels passing over 
the mechanical joints. 

One of the reasons for welding this 
tunnel rail is that the dampness in the 
wnels cause corrosion of the rail, and 



































ugine gases probably also contribute to 
ecelerate corrosion and limit the life of 
he rail. The effect of this corrosion is 
yore apparent at the joints than els 
Ing here, 























since greater efforts are required 
maintain the surface and alignment 
tthe joint. It is expected that the life 

| 9 the rail will be materially increased 

and y the welding, and maintenance costs 

4 spreciably decreased. 

The excellent planning and coopera 

lde« ion of the engineering department ot 


rain! gle Northern Pacifie Railroad made pos- 
cted ) @sble the welding and transportation of 
| Bese extreme lengths of rail. Certainly 
ans) gle plans worked out beautifully and 
Ing mee rail was unloaded and placed in 
vrvice without a minute’s delay to any 
Puan schedule. 





|| ¥kepairing Pipelines Under 
Pressure 







By M. L. ROGERS 

A great many difficulties arise when 
pairing pipelines under pressure, espe 
dally when holding inflammable fluids. 
Pipelines need repairing mostly be- 
tause they have become pitted from rust. 
Sometimes in an oil country all the creek 
weds and low lands are saturated with 
silt water from the oil wells. And one 
mows what salt water will do to most 
any metal. Quite often the earth con- 
lains chemicals that will react on iron, 
but worst of all is sulphur gas, which 
tats the pipe from the inside, quite often 
veyond repair. , 

Another elass of leaks also very com 
mon is leaky collars found on serew 
ines and usually caused by the pipe 
vawling under changes of temperature. 





I have often made repairs when crude 
oil at 400 or 500 lb. pressure, or gas, or 
sometimes gasoline, was being pumped 
through the line. 

Some companies dig up the lines and 
inspect them from time to time. Then 
the pit holes are built up by are welding, 
or if there are a number of pits close to 
each other, a halfsole is used, this being 
a half-pipe that fits the outside radius 
of the pipe undergoing repair. These 
halfsoles can be bought in extended 
lengths from several companies, and cut 
to the desired short length. They are 
placed in position, then are welded along 
each edge and end. 

Sometimes a section must be cut out 
and replaced. Then we must shut the 
pumps down, bleed the line, cut it in 
two with pipe cutters and plug each end 








News of Welded Pipelines 


with dirt. After the section is welded 
the pump will push the dirt out of the 
line. I would recommend this method 
for crude-oil lines only; gasoline is too 
dangerous. 

Recently we ran across quite a prob- 
lem on a pipeline where there was a hole 
from which the gas was streaming out 
under considerable pressure. We tried 
to caulk the leak so a halfsole could be 
welded over it, but the more we caulked 
the bigger the hole grew. 

This happened to be a 6-in. line, so 
the welders took an 814-in. pipe and 
swedged it on each end to 6 in. and then 
split the 814-in. section. They then 
wrapped a tire inner tube tightly around 
the pipe and shut the leak off to where 
it could be repaired. The 814-in. pipe 
section fitted easily over the 6-in. line 
and gave room for the inner tube inside. 

When welding the two halves together, 
the operators slid them back and forth so 
the weld would not be too close to the 
rubber. (That is one thing to consider 
on such work; one must leave the larger 
pipe sleeve long enough so it ean be slid 
back and forth away from the leak.) 
After welding the two halves together we 
welded each end to the 6-in. pipe line, 
boxing in the leak thoroughly. 

We also tie into all lines under pres- 
sure—whether gasoline, gas or oil—but 
this takes a special apparatus to cut into 
the line or “eut the plug out,’ as we 
refer to it. 











The East Texas Pipe Line Co. plans 
the laying of a 225-mile welded gasoline 
pipeline from the East Texas oil fields 
to the Mississippi River terminal at 
Natchez, Miss. Plans eall for an 8-in. 
line, which will cost around $1,560,000. 

An all-are-welded pipeline, 20 miles 
in length and 41% in. in diameter is be 
laid by Williams Brothers, Ine., 
pipeline contractors of Tulsa, Okla., for 
the California Co. The line will extend 
between the Quealy Dome oil field, in 
Wyoming, and Rock River. The project 
will be completed within a few weeks. 


ing 


Contracts involving a total of 334 
miles of pipeline have been received by 
H. C. Price, Ine., Bartlesville, Okla., 
who will electric weld the field joints on 
the following lines: Ninety miles of 14 
in. line in West Virginia, from Clen 
denin to Hastings, for the Hope Natural 
Gas Co., welded by the “stove pipe” 
method, work now completed. Forty 
miles of 6-in. line near Lusk, Wyo., for 
the Illinois Pipe Line Co.; general con- 
tractors are the White Deer Pipe Line 
Construction Co. Ninety-four miles of 
14-in. line between Rochester and Wells- 


ville, N. Y., for the Godfrey L. Cabot 
(‘o.; general contractor is I. C. Little. 
One hundred and ten miles of 10-in. line 
in Missouri and Indiana for the Gulf 
Refining Co.; general contractors are the 
Kelly Dempsey Co. 


Oxyacetylene welding will be em- 
ployed on the following pipelines, ac- 
cording to reports from The Linde Air 
Products Co., New York, N. Y.: Ten 
miles of 6-in. oil line at Russell, Kan., 
for the Stanolind Pipe Line Co.; will 
use reconditioned pipe from 20-mile 6-in. 
line to be taken up near Eldorado, Kan. 
Ten-mile 6-in. gas line near Cement, 
Okla., for Oklahoma Natural Gas Co. 
Fifteen and one-half miles of 41-1in. oil 
line from Abandoned Peak, Colo., to 
Chama, N. M., for William E. Hughes 
Estate. Seven and one-half miles of 
64-in. gas line near Mattfield Green, 
Kan., for Cities Service Gas Co. Twelve 
miles of 6-in. natural-gas line from new 
field near Ravenna, Mich., to Muskegon, 
for West Michigan Consumers Co. 
Twenty miles of 6-in. oil line between 
Taleo and Mount Pleasant, Tex., for 
Lucy Petroleum Co., Dallas. 
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Large Y" 
Fabricated by 


Photos The Lincoln 


Electric 


and diagrams 
Company. 


courtesy 


LARGE Y and reducer section, 

weighing 32,870 lb. and fabri- 

cated entirely of steel, are welded 
to a design requiring unusual reinforce 
ments, was recently completed by The 
Biggs Boiler Works Co., Akron, Ohio, 
and installed in an industrial plant at 
Dearborn, Mich., for a main mill water- 
supply line. 

This large Y has an overall length of 
20 ft. 4% in. and a diameter ranging 
between 54 and 60 in. It is designed for 
are-welded steel construction, replacing 
This 
good hydraulic characteristics, permits 
desirable flexibility of design to accom 
unusual conditions of installa- 
tion, insures maximum safety against 


east iron. construction provides 


modate 


rupture in service, and provides the re- 
quired structural strength to resist water 
hammer and overburden. 


In the construction, ¥2-in. steel plate 
was used, with all seams butt welded. A 





Fig. 1. “Y” Installed in Main Mill Water- 
Supply Line. 





- 4 - 
SECTION A-A 


Fig. 3. Design Detail of Arc-Welded 
Steel Lateral. 
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and Reducer Section 


elding.. 


es By F. G. SHERBONDY, 


Fig. 2. Fabricating 
the Large “Y” by 
the Shielded - Arc 


Process. 


total of 6UU ft. of welding was required, 
all done by the shielded-are process. 

The design of the Y embodies unusual 
reinforcements, which can be seen in 
Figs. 1 and 2. The method of determin- 
ing and computing the shell reinforce 
ment is as follows: 

Considering section A-A (see Fig. 3), 
it is observed that the design of the 
60-in. 30° lateral will be statically 
correct when: First, the thickness of the 
shell is equal to the thickness required 
for an ordinary pipe; second, when the 
tangential tension components 7, or 
their resultant #, are taken care of by a 
suitable reinforcement at point X. As 
the load R oceurs along line a-a (see 
Fig. 4), the most economical reinforce- 


ment will be a horseshoe beam along 
a-a. For larger laterals such as this, it 


will be more economical to support the 








Loads “R” of Lateral Occur 
Along Line a-a. 


Fig. 4. 


Vice President, The Biggs Boile 


heels at point Y, with either a 1 
port or a tension member throu 
pipe at this point. Referring t 
the computation of the shell 
ment is: 


pD 
_— —> per unit lengt 
SD 1 27's 
k = 2T — —~ = — 
2L D/2 L 


per unit length. 

This means that the loading i 
angular shape (see Fig. 5). ‘| 
puted stress of the reinforeing hi 
is 14,000 lb. per sq. in. for a 
pressure of 90 lb. per sq. in 

In constructing the Y, all pa 
first cut to proper size, then ro 
pressed to correct shape and 
The parts were then assembled 
welding. 

Welding was done in wultipk 
by the “step-back” method of 
that is, the welds were mad: 
lengths at alternate 
seam. This method prevented 
lation of stresses and distorti: 
completed structure was not t! 
stress-relieved, but to aid in r 
stresses all welds were peened. 
conformity with the 
followed by the builder, speciny 
cut and tested at intervals. 


points al 


procedure 











Fig. 5. Triangular Shape Which 
sents the Loading of the 60-In., 
Lateral. 
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flowing final welding, done with 
and 5/16-in. shielded-are elec- 
rods, the seetion was tested under 250 
drostatic pressure. No leaks were 

| and no rewelding was required. 
Considerable savings in weight, ma- 
s and time were permitted by use 
t are-welded plate construction. Weight 
cept at the minimum, since in are- 


‘ 


d steel no connecting members are 

d (as in riveted construction) and 

excess material is needed (as in east 

ruction) to obtain 
jrength and rigidity. 


necessary 





Welded Construction 
Saves 60% in Weight 


An all-welded rotor attachment, built 
jy the Bethlehem Steel Co. for the 
Harnischfeger Corp., is designed to lift 
a weight of 600 tons and itself weighs 
9 tions. It is for use in handling the 
00-ton rotors that are being installed 
Bonneville hydroelectric power 
development. One view of this rotor at- 


at the 


Biachment is shown on the front cover of 


this issue. 
It measures 12 ft. 6 in. in diameter, 

ud is 12 ft. tall. In order to provide 
le equivalent of a single plate large 
uough for the heavier of the two hori 
utal sections at the base, two plates of 

thickness were welded together. 
welding was necessary) 

ere the upper horizontal plates are 
elded to the shaft of the 
which is a forging. 


yi. 
lassive also 
rotor attach 
The braces 
re made of %4-in. and 1-in. plates. 

lhe attachment is temporarily fast 
ed to the rotor, when it is utilized, by 
long bolts, and two 300-ton 
es are employed in lifting the at 


us of 








tachment and the rotor. Its forged up 
per stem mounts in a swiveled crosshead 
of the main lifting beam, and is carried 
by roller bearings. 

It is estimated that welded design re 
duced the weight that would have been 
necessary in a similar unit of cast-steel 
construction by 60%. 





H. M. Hobart Is Awarded 
Miller Memorial Medal 


Henry M. Hobart, for the past 25 
vears a consulting engineer with the 
Electric Co. at Schenectady, 
N. Y., was presented with the Samuel 
Wylie Miller Memorial Medal in recog 
nition of his outstanding service in the 
advancement of welding research at the 
annual meeting of the American Weld 
ing Society, Oet. 19, in Cleveland, Ohio. 

Mr. Hobart, an authority on are 
welding, was a member of the welding 
committee formed by the United States 
Shipping Board at the time of the 
World War. He is a director of the 
American Welding Society, and Chair 
man of the Fundamental Research Com 


General 


mittee of the Engineering Foundation 
Welding Research Board. 

Born in Boston, he received his early 
education in that city and was 
ated from Massachusetts Institute of 
Technology in 1889. For the next 
years he was connected with the Thom 
son-Houston Co. and afterwards with 
the British Thomson-Houston Co. Mr. 
Hobart resigned from that company in 


eradu 


+4 


tive 


1899 to become associated as consulting 
engineer with the Allgemeine Elektric 
itats-Gesellschaft, Berlin. Three years 
later he established an independent con 
sulting practice in London, which he con 


Progress Photo- 
graph of Lower 
Welded Sections of 
Rotor Attachment, 
Showing Hollow 
Welded Construc- 


tion at Base. 








H. M. Hobart, Who Was Honored by the 
American Welding Society. 


In 1911 he be- 
came a consulting engineer with the Gen 
eral Eleetrie Co., the position he now 
holds. 

He is the author of numerous tech 
nical books and holds membership in 
many technical societies. 


tinued for eight years. 





New York Group Announces 
Evening Lecture Course 

The New York Seetion of the Ameri 
can Welding Society has arranged with 
the Brooklyn Institute to 
this winter a series of lectures 
fundamentals of welding. The 
lectures will be given in the Institute, 
99 Livingston St., Brooklyn, on Tuesday 
evenings at 6:45. The first 
viven on Nov. 10. 


Polytechnic 
present 
on tft he 


leeture was 


The course will comprise ten illus 
trated talks covering the following sub 
Characteristies of the Welding 
Are and Welding Flame, Metallurgy and 
Metallography of the Welding of Steel, 
Physical Properties of Welds, Welding 
in Engineering and Building Construe 
tion, Weld Inspection and Supervision, 
Welding of Alloy Steels and Non-Fer 
rous Metals, Economies of Welding, and 
Selection of Welding The 
speakers will inelude such well known 
authorities as: S. C. Osborne, Wilson 
Welder & Metals Co.; G. V. Slottman, 
Air Reduction Sales Co.; J. C. Hodge, 
The Babcock & Wilcox Co.; G. KE. Claus 
sen, Brooklyn Polytechnic Institute; 
Gilbert L. Fish, consulting engineer; 
E. R. Fish, The Hartford Steam Boiler 
Inspeetion & Insurance Co.; A. B. Kin 
zel, Union Carbide & Carbon Researeli 
Laboratories; L. E. Abbott, Bell Tele 
phone Laboratories; G. H. Holbrook, 
Federal Shipbuilding & Dry Dock Co.; 
and J. H. Deppeler, Metal & Thermit 
Corporation. 


jects : 


Proeesses. 


—_ 


The entire series will be free to mem 
bers of the American Welding Society. 
Information on enrollment fee for non 
members, and other particulars, may be 
obtained from the American Welding 
Society, 33 West 39th St., New York, 
N. Y. 
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Fusion Welding of 


Boilers, Pressure Vessels and Piping 
Under Code Requirements... 


Reprinted from Valve World by permission of 
the publishers, Crane Co., Chicago. 


ss By ERIC R. SEABLOOM 


Engineer, Research Testing Laboratories, 
Crane Co., Chicago. 





Hk process of joining metals by 

fusion welding has been used for a 

great number of years, but it is 
only within more recent years that in- 
dustry, in general, has been willing to 
accept this method for the fabrication of 
the more important parts of pressure 
equipment, boiler drums, oil 
stills, pressure vessels and piping. With 
the advent of higher pressures and tem- 


such as 


peratures in vogue today, fusion weld- 
ing offers many economies in both fab- 
rication and maintenance of equipment. 

On the other hand, the use of welded 
construction has hazard, 
which only can be overcome by the for- 
mulation of 


developed a 


rules, strict 
procedure, development 
and qualification of skilled welding oper- 


safe design 


standards of 


ators and adequate inspection. This was 
realized by reliable manufacturers, users 
of equipment liability insurance 
companies, and with their joint support 
and through the sponsorship of the 
American Society of Mechanical Engi- 


and 


neers, we now have several codes in ex- 
istenee, which incorporate such provi- 
sions. These codes are as follows: the 
A. S. M. E. Boiler Construction Code, 
the A. S. M. E. Unfired Pressure Vessel 
Code, the A. P. L-A. S. M. E. Code for 
Unfired Pressure Vessels, and _ the 
A. S. A. Tentative Code for Pressure 
Piping. The codes prescribe the mini- 
mum requirements that have to be com- 
plied with in the fabrication of pressure 

containing equipment, including weld- 
ing, and they all serve very specifie pur- 
poses. 

There appears to be some confusion 
among fabricators, contractors, piping 
erectors, sales forces and purchasers as 
to the scope of these codes, and the pur- 
pose of this article is to enlighten those 
who are not fully conversant with this 
subject. Only the highlights of the re- 
quirements and answers to questions 
which have repeatedly come to our at- 
tention, will be dealt with. Complete 
details can be obtained by referring to 


the codes and other sources enumerated. 
>. > > 
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A.S.M.E. BOILER CONSTRUCTION 
CODE 
This code is divided into eight sections 
and was introduced in 1914, but has been 
revised and added to from time to time 
to meet the progress in industry. 


Sectton 1—Power Boilers. 
of the A. S. M. 
boiler 


Section 1 
E. Code applies to the 
including connections, 
safety, stop-check and blow-off valves, 
the piping up to the valves, as well as 
the feedwater piping. Any piping be- 
yond the valves mentioned does not come 
under this code, but is covered by the 
A. 8. A. Pressure Piping Code. The 
A. 8S. M. E. Code gives rules for deter- 
mining the thickness of boiler drums, 
shells, heads and piping, as well as de- 
sign formulae for nozzle reinforcements, 


proper, 


ete. One important item is that the 
maximum allowable working pressure 


for feedwater and blow-off piping shall 
be 80% of that for ‘steam piping, as 
given by the rules of the code. Conse- 
quently, feedwater and blow-off piping 
must be heavier than steam piping. The 
welding requirements of Section 1 will 
be covered later under Section 8, as they 
are simular. 


Section 2—Material Specifications. 
Complete specifications, covering in most 
cases physical and chemical properties 
and test requirements to determine qual- 
ity, are given for materials entering into 
boiler and pressure-vessel construction. 
These include steels for plates, forgings, 
castings, rivets, bars, bolts, flanges, 
valves, fittings, tubes and pipes, as well 
as cast and malleable iron, copper, brass, 
etc. The majority of the material speci- 
fications are similar to those of the 
American Society for Testing Materials, 
except where this Society has no corre- 
sponding specifications. 

When steel boiler plate, heads, pipe, 
ete. are purchased by the fabricator of a 
boiler or pressure vessel, it is necessary 
that these should hear identifying mill 
stamps; and mill-test reports, giving the 
physical properties and chemical com- 


position, must be furnished to 
spector. On other materials o1 
furnished by the fabricator, it 
quired that all reasonable faciliti 
afforded the inspector to satisfy hi 


the specifications are being co! 
with. 
Section Locomotiwwe Boiler 


section gives rules for the const: 
of locomotive boilers, ineluding 
valves, fittings and appliances. 1 
not intended to apply to boilers of 
motives which are subject to F\ 
inspection and control. 

Under the present status of 
only riveted construction is allow 
shells of boilers. F 
welding is permitted only on 
box joints. 


locomotive 


Section 4—Low-Pressure Hl ea 
Boilers. Section 4 is divided int 
parts. Part 1 applies to steel-plat 
ers and Part 2 to cast-iron boilers. St 
plate boilers may be of either ri 
fusion-welded construction. Requir 
are stipulated for steam boilers op 
ing at pressures not exceeding 15 | 
sq. in. and hot-water boilers not ¢ 
ing 160 lb., or temperatures in ex 
250° F. For conditions beyond 
limits, cast-iron construction is 
mitted, but steel-plate boilers « 
fabricated, provided the rules for 
boilers are complied with. 


When fusion welding steel-plat 
ers within the above limits, eit! 
electric-are or the oxyacetylene p! 
can be employed, the only requir 
being that the welded joints shot 
of sound metal thoroughly fuse 
must exceed the thickness of the 
Although the code does not spe 
state that qualified welders ar 
sary, it is advisable for the shop 
ify the welding operators as so! 
surance underwriters performing 
inspections, such as the Hartford 
Boiler Inspection and Insurance ( 
quire this. In this case weld-test 1 
ments are similar to those preseri! 








iD 


rt 
be 


lal 


ied 





Paragraph U-70 of Section § on Unfired 
Py -sure Vessels, which will be described 
lacr. It is also necessary that every 
we! ed steel-plate boiler be inspected by 
an authorized inspector at least three 

- during its construction. 
liot-water boilers that are to operate 
at working pressures not exceeding 30 
lb. per sq. in., and all steam-heating 
wilers, shall be subjeeted to a hydro- 
stuiie test of 60 Ib. per sq. in. Hot- 
waler boilers that are to operate at pres- 
sures beyond 30 Ib., shall be tested to a 
ydrostatie test of 145 times the maxi- 

n working pressure. 

\tter completion, all steel-plate boil 
crs must be stamped with the proper 
symbol, imeluding the manufacturer’s 
name and the maximum allowable work- 
pressure. 


Section 5—Miniature Boilers. Minia- 
iwe boilers generally use gas or elece- 
tricity as the heating medium and are 
wstly employed in process work or 
ther appleations where relatively small 
quantities of steam are required. The 
rules govern both riveted and welded 
construction when the following limits 
are not exceeded: 16-in. inside diameter 
of shell, 42-in. length of shell, 20 sq. ft. 

t water-heating surface and 100 lb. per 
“j. in. working pressure. When any of 
the above limits are exceeded, the rules 
tor power boilers shall apply. 

"he manufacturer must qualify the 
welding operators before construeting 
munature boilers, and the welding re- 
yuirements are similar to those pre- 
scribed by Section 8, Paragraph U-69, 
on Untired Pressure Vessels. 

Miniature boilers of fusion-welded 
construetion shall be tested to a hydro- 
slutle pressure equivalent to 3 times the 
aximum working pressure, and while 
subjeet to this pressure shall be given a 
thorough hammer or impact test. This 
test consists of striking the shell and 
heads along both sides of all welded 
oints with a long-handled 
ising sharp swinging blows. 


hammer, 


section 6—Rules for Inspection. This 
section outlines procedure of inspection, 
which the inspectors should observe in 
eXamining materials, workmanship and 
coustruetion, to determine that all the 
requirements of the code are complied 
with. Rules are also stipulated for peri- 
odical inspection of boilers in service. 

Section 7—Care of Power Boilers. A 
suggestive set of rules is compiled in 
(his seetion to assist operators of steam 
Plants in maintaining their equipment 
i as safe condition as possible. 


A. S. M. E. UNFIRED PRESSURE 
VESSEL CODE 


ection 8—A. S. M. E. Unfired Pres- 
sure Vessel Code. Rules are formulated 


in this seetion for the construction of 


cylindrically shaped unfired pressure 
vessels, which may be fabricated by 
means of riveting, fusion welding, forge 
welding or brazing. However, limitations 
are placed on working pressures and 
temperatures, de pending upon the 
method of fabrication employed. The 
rules are not intended to apply to piping 
beyond the pressure vessel, but do cover 
pipe connections attached directly to the 
vessel, including flanges. Design formu 
lae for determining thickness of shells, 
dished and flat heads and size of nozzle 
reinforcement, are also given. 

A very comprehensive set of rules has 
recently been added to this seetion of 
the code for the construction of vessels 
subject to external pressure. These in- 
clude notably the design of stiffening 
rings, which may be attached either in- 
ternally or externally to the shells to 
prevent collapse. 

Three distinet classifications of fusion 
welding requirements are incorporated 
in Seetion 8, as covered by Paragraphs 
U-68, U-69 and U-70. 

Vessels construeted in accordance with 
Paragraph U-68 (sometimes referred to 
as Class 1) may be used for any pur 
pose without any pressure, temperature 
or shell thickness limitations. 

Vessels constructed in accordance with 
Paragraph U-69 (sometimes referred to 
as Class 2) may be used for a maximum 
pressure of 400 lb. per sq. in. and a 
maximum temperature of 300° F. if 
containing liquids, or 700° F. if con 
taining steam or other gases, except 
lethal gases or liquids, provided the shell 
thickness does not exceed 11% in. 

Vessels constructed in accordance with 
Paragraph U-70 (sometimes referred to 
as Class 3) may be used for the storage 
of gases and liquids, except lethal gases 
and liquids, at a miaximum pressure of 
200 Ib. per sq. in. and a maximum tem- 
perature of 250° F., provided the shell 
thickness does not exceed 5 in. 

The rules under these three classifica 
tions do not preseribe the welding tech- 
nique to be followed, nor the process to 
be employed, but do specify the physical 
properties to be met and how they shall 
be determined. However, it is generally 
eustomary for fabricators to develop 
their own specifications and procedure 
controls for the method of welding they 
employ. These are subject to the ap 
proval of the state, municipal or lia 
bility insurance inspector doing the shop 
inspection before the welding operators 
demonstrate their ability to weld in ae 
cordance with the fabricator’s specifica 
tions. The specifications must inelude, 
in the ease of electric-are welding, the 
types of grooves used for the various 
plate thicknesses, number of passes, size 
of electrode for each pass and current 
characteristies for each diameter of elec 
trode. If the specifications are for oxy- 
acetylene welding, they must cover the 
type of grooves, size of rod for each 


plate thickness and welding-tip sizes, 
gas and oxygen pressures for each diam- 
eter of rod. 


Paragraph U-68 (formerly known as 
Class 1). As the welding requirements 
of Seetion 1 on Power Boilers, Para- 
graph P-101, are similar to Paragraph 
U-68 of Seetion 8 on Unfired Pressure 
Vessels, they will be described together. 

When welding a shell of a pressure 
vessel or a drum of a power boiler, it 
is required that test plates, of the same 
analysis of steel as the shell or drum, 
be attached to each end of the shell in 
line with the longitudinal seam. The 
seams in the test plates are welded as a 
continuation of the seam in the shell 
itself. By following this procedure, as- 
surance is obtained that the technique 
used on the test plates is the same as 
that used on the vessel. 

From the test plates several types of 
coupons are cut, machined and tested, 
thus resulting in a qualification test on 
the welder for each vessel built. A 0.505- 
in. diameter tensile-test bar and a den- 
sity-test bar must be taken from the 
weld proper. The tensile strength of the 
0.505-in. bar must be at least equal to 
the minimum tensile strength of the shell 
plate and the elongation in 2 im. must 
be at least 200%. The density test bar 
must show a minimum specifie gravity 
of 7.80. In addition, a reduced-section 
tensile-test bar is required and machined 
in such a way that the load 1s coneen- 
trated at the welded joint, resulting not 
only in a test on the strength of the 
weld metal itself, but the fusion zone 
and the adjacent areas in the plate as 
well. It is required that the tensile 
strength of this bar be at least equal to 
the minimum required for the plate. It 
is also necessary to make a bend-test bar 
transverse to the welded joint. This 
specimen shall be bent cold under free- 
bending conditions until the elongation 
on the outer fibers of the weld is equiva- 
lent to at least 30%, without any eracks 
being observed on the convex surface of 
the bar. 

All longitudinal and circumferential 
welded joints of a U-68 vessel or a drum 
of a power boiler must be examined 
their entire length by the x-ray or 
gamma-ray method of radiography. This 
type of examination gives a positive ree- 
ord of the presence of defects in the 
weld metal, particularly porosity and 
slag inelusions. If the defeets exceed 
the maximum stipulated in the code, the 
welds will be rejected. Radiographic ex- 
amination of nozzle welds is not re- 
quired. 

Beeause of the strain. set up during 
welding, it is required that all welds be 
stress-relieved, including nozzle welds, 
by heating the vessel as a unit or in 
sections to a temperature of at least 
1,100° F. for one hour per ineh of metal 
section. The structure should then be 
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allowed to cool slowly in a still atmos- 
phere. 


Paragraphs U-69 and U-70 (tormerly 
known as Class 2 and Class 3, respec- 
tively). Since the welding requirements 
of Section 5, Paragraphs MA-1 to MA-4 
on Miniature Boilers, are the same as 
Paragraph U-69 of Section 8 on Untired 
Pressure Vessels, and as the provisions 
of Paragraph U-70 are almost identical, 
they will be dealt with simultaneously. 

When fabricating vessels in accord- 
ance with the above-mentioned para- 
graphs or classes, the welders must pass 
qualifying tests and the fabricator shall 
be responsible for the quality of the 
welding done by his organization under 
his specifications and procedure control. 
The qualifying tests are generally wit- 
uessed by an inspector representing an 
insurance company engaged in shop in- 
spection. The tests of welders are elfee- 
tive for a period of six months only, at 
the end of which time a repetition of the 
tests shall be made by the fabricator 
and the results forwarded to the insur- 
anee company for approval. However, 
it the welders are regularly employed on 
work embracing the same process and 
type of welding, the qualifying tests 
may be effective for a period of one 
year. 

In making tests for U-69 vesséls or 
miniature boilers, the test plates shall be 
14, % and 114 in. thick, unless the maxi- 
mum thickness employed in construction 
is less than 11% in., in which ease the 
heaviest materials used may be substi- 
tuted for the 11-in.-thick plate. The test 
plates for U-70 vessels shall be 4% and 
¥g in. thick. The welding grooves in the 
plates and the welding of the test plates 
shall be identical to actual construction. 
From the test plates four types of test 
specimens are cut, machined and tested 
as prescribed in this code. 

Two full-section tensile-test coupons 
are required and they should fail in the 
plate if the weld reinforcement is re- 
tained. If failure occurs in the weld 
metal or along the line of fusion between 
the weld metal and the plate, then the 
tensile strength should not be less than 
the minimum specified tensile range of 
the plate used for U-69 vessels. How- 
ever, for U-70 vessels the tensile strength 
shall not be less than 90% of the mini- 
mum of the plate used. Two reduced- 
section tensile-test coupons are also re- 
quired and the tensile strength of these 
shall not be less than 95% of the mini- 
imum specified range of the plate for 
U-69 and 85% for U-70 vessels. It is 
also necessary to make two bend-test 
specimens, which should be bent cold 
under free-bending conditions until the 
elongation on the outer fibers of the 
welds is equivalent to at least 20% for 
electric-are welding and 15% for oxy- 
acetylene welding, without any cracks 
appearing on the convex surfaces of the 
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bars, in order to meet U-69 requirements. 
The elongation of the welds for U-70 
shall not be less than 10% for either 
electric-are or oxyacetylene welding. It 
is also necessary to determine the sound- 
ness of the welds by breaking two 
notehed bars, by means of a sudden 
blow or blows, through the welded sec- 
tion. The fractures should show com- 
plete penetration, and absence of oxide 
or slag inclusions, and the porosity in 
the weld cannot exceed six gas pockets 
per square inch of the total area of the 
fractured surface, providing the maxi- 
mum dimension of any such pocket is 
not in excess of 1/16 in. A test of this 
nature is not required for U-70. 

Fusion-welded vessels constructed in 
compliance with Paragraph U-69 shall 
be stress-relieved where both the wall 
thickness is greater than 0.58 in. and the 
shell diameter is less than 20 in. and for 
other wall thicknesses and shell diam- 
eters where the ratio of the diameter to 
the cube of the shell thickness is less 
than 100. Vessels not requiring stress- 
relief, based on the above rule, if pro- 
vided with nozzles having diameters less 
than 10% of the outside diameter of the 
shells, need not have the nozzle attach- 
ments stress-relieved. However, if these 
nozzles are reinforced, or they exceed 
10% of the outside diameter of the 
shells, then the nozzle connections must 
be stress-relieved. The stress relief shall 
be accomplished by heating the vessel as 
a unit or in sections to a temperature of 
at least 1,100° F. for one hour per inel: 
of metal section. The structure should 
then be allowed to cool slowly in a still 
atmosphere. U-70 vessels, including their 
nozzle connections, need not be stress- 
relieved. 


Hydrostatic and Hammer Tests on 
Pressure Vessels. All fusion-welded pres- 
sure vessels and power boilers shall be 
subjected to a hydrostatic pressure of 
not less than 144 times the maximum 
allowable working pressure. In addition, 
it is necessary that all pressure vessels 
be given a thorough hammer or impact 
test while subject to this pressure. The 
impact test consists of striking the shell 
and heads along both sides of all welded 
joints at 6 in. intervals with a hammer, 
using sharp swinging blows. Following 
the impact test, the pressure within the 
vessel should be raised to twice the 
working pressure and held for a sufli- 
cient time to allow for complete inspee- 
tion of all welded joints and connections, 
in order to determine if any defects are 
present. Locomotive boilers need only 
be tested to a pressure of 114 times the 
maximum working pressure. 


Inspection and Stamping. All power, 
locomotive and miniature boilers, as well 
as all three classes of pressure vessels, 
must be inspected during construction 
and final test, as outlined specifically in 


the various sections of the code. 
completion they shall be stamped 
presence of the inspector wit! 
proper symbol for each type of bo: 
pressure vessel. The stamping shou 
applied directly to the head or sh, 
to a metal plate attached perma: 
thereto, which should include the » 
facturer’s name, serial number, 
mum working pressure and tly 
built. It is also necessary that a 
report, describing the constructiv: 
filled out by the manufacturer and 
tified by the inspector. Copies of {hy 
report must be furnished to bot 
insurance company performing thy 
spections and the authorities of ¢! 
calities in which the equipment is 
installed. 

When parts of a boiler or pr 
vessel are fabricated by a shep . 
than the manufacturer . responsib|: 


the completed assembly, such parts sus 


be inspected and a manufacturer's ).) 
tial data report, certified by the i 
tor, must be furnished. 

Some states and municipalities requir 
that boilers and pressure vessels | 
istered with the National Board 
Boiler and Pressure Vessel Inspec! 
in which case “National Board” stam) 


ing must be included and the data report 


should be cleared through the secr 
of this organization. 

The inspections can be conducte: 
state, municipal or insurance inspecto: 
but the latter generally make the ma 
ity of shop inspections. If a builer | 
pressure vessel is to be stamped “\: 
tional Board,” then the insurance ins) 
tor must hold a National Board | 
mission. 


Adoption and Enforcement of A. » 


M. E. Code. A number of states and 
cities have adopted various sections o! 


the A. §. M. E. Boiler Code. \W 


boilers or pressure vessels are built ! 


installation in these localities, it is ver) 


essential that all the requirements of th 
code be complied with, including the om 


ployment of qualified welding opera'vrs 
and inspection; otherwise they wil! uot 


be accepted. It is also advisable to 
low this procedure when insurance 
required by purchasers of such e 
ment in non-code localities. 

In order to insure uniformity 1 
enforcement of the code, and secu: 
terchangeability between political » 
visions of the United States, and 
provide a central clearing house to 
filing of manufacturers’ data re; 
the National Board of Boiler and 
sure Vessel Inspectors was orgu! 
This Board is composed of the chi 
spectors of the states and municip« 
that have adopted the code. One i 
tant function of the National Boa 
to select competent inspectors, thr 
rigid examination, thus insuring sta’ 
cities that boilers or vessels sta 
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“National Board” comply fully with the 
‘he accompanying table gives a list 
states, cities, districts, territories and 
zo1es Where the various sections of the 
A. S. M. E. Code have been adopted and 
alo the loealities where National Board 
»mping is required and accepted. 


=. 


‘ 
— 





Status of A.S.M.E. Boiler Construction Code 
a so) 
2 3&4 Se § 
| “5S ga & $ 
Code States, Districts, § %Q $s cf a. 
‘ones, Territories A ay ag > BS 
and Cities “y ws mg « F 5a 
sp 1 $ ¢e 33 3 5 
fo} a ~ 
Re we é 5 bE 2D 
a ey | Cc A Cc D 
pe ee A A A A D 
Oe ee A A A Cc D 
District of Columbia. A A A A B 
DCIS aed eocie we 6% A A A A B 
Maine. . A ? A ? B 
Maryland........... A C A A B 
Michigan A A A Cc B 
Minnesota A A A A B 
ee ae er B  & oe Cc B 
New Jersey.......... A A A A D 
NéW Vite ccesescess & Cc A es D 
North Carolina...... A ? ? ? B 
OMG dsccnansecnidaae ae A A A D 
ORIGROMER .ccscisess & Cc A Cc B 
CORTE 5 646.000005 oa A A A D 
Pennsylvania...... ~, ae A A Cc B 
Rhode Island........ A A A A B 
SR nna & ae a ae 6-6 A A A D 
Washington. pesca ee B B B B 
i. ae A A A Cc B 
OS ees Tre A* A* A* A* E 
Panama Canal Zone. . A A A E 
Chicago, Ill.......... A A A A D 
Detroit, Mich........ A A A A B 
Denver, Colo...... A A A ? B 
a See A A A Cc B 
Evanston, Ill......... A A A A B 
Houston, Tex........ A A A Se B 
Kansas City, Mo..... A o Cc 2 B 
Los Angeles, Cal...... A A A _ A D 
Memphis, Tenn...... A B B B B 
Nashville, Tenn...... A A A S B 
Oklahoma City, Okla. A ? ? ? B 
Omaha, Neb......... A A A A B 
Parkersburgh, W. Va. A Cc Cc - B 
Philadelphia, Pa...... A A A Gc B 
San Francisco, Cal.... A A A A D 
SCraniet, Filscss02 +s A A A Cc B 
Seattle, Wash........ A A Cc  & B 
Spokane, Wash....... A A ? ? B 
St. Joseph, Mo....... A C C C B 
St. Louis, Mo........ A A A A B 
TRUNDRS Piles 6.0 c000 A Cc Cc > B 
Tulea, Obie... 2.2.2. A ? ? ? B 
A—Adopted *—Hawaiian Sugar Plant- 
B—Accepted ers Ass’n & other large 
C—No jurisdiction. interests. 
D—Required ?—Status unknown 


E—Not required 

_The information in the above table was com 
piled from data | erg by the National Bureau 
of Casualty and Surety Underwriters, the American 
Uniform iler-Law Society and the National 
Board of Boilers and Pressure Vessel Inspectors. 
lhe National Bureau of Casualty and Surety Un- 
derwriters’ booklet also lists states and cities that 
have their own construction rules. 


* * * 


A.P.L-A.S.M.E. CODE ON UNFIRED 
PRESSURE VESSELS FOR PETRO- 
LEUM LIQUIDS AND GASES 


The joint A. P. I-A. S. M. E. Unfired 
Pressure Vessel Code was issued in 1934, 
us a result of contentions offered by the 
petroleum industry, that their peculiar 
conditions were so different from those 
covered by Section 8 of the A. S. M. E. 
oiler Code, on unfired pressure vessels, 
‘hat they should be exempted from its 
provisions. The rules of the A. P. L.- 

S. M. E. Code have been carefully 
formulated to cover the special! condi- 
‘ions required by petroleum pressure- 
essel service. These rules are greater 
in seope than those of the A. S. M. E. 
| nfired Pressure Vessel Code, as in ad- 
‘ition to design and construction re- 
cuirements, they provide for periodic 

spection, outline methods to be fol- 


lowed in making field repairs, and the 
procedure to be used in determining the 
allowable working pressure throughout 
the life of the vessel. Rules are also 
given for determining the allowable 
working pressure of petroleum vessels 
constructed prior to the adoption of this 
code. 

The A. P. L-A. §. M. E. Code rules 
for design and construction cover fusion- 
welded, riveted and seamless forged ves- 
sels made of carbon steel for tempera- 
tures not exceeding 1,000° F. The code 
does not govern design of piping beyond 
the vessel, but does cover the pipe con- 
nections and nozzles attached directly to 
the vessel, including their reinforee- 
ments and flanges. 

The general design requirements of 
the A. P. L-A. S. M. E. Code are some- 
what different from those of the A. S. 
M. E. Code for Unfired Pressure Vessels, 
especially in reference to shell- and 
head-thickness computations and nozzle 
reinforcements. In the A. 8S. M. E. Code 
three classifications of fusion-welded ves- 
sels are covered, each class having differ- 
ent working-pressure and temperature 
limitations. However, in the A. P. L- 
A. 8. M. E. Code there is no distinetion 
of this kind, but a system of construe- 
tion factors has been worked out which 
determines the final joint efficiencies, de- 
pending upon the grade of steel, type of 
welded joints, radiographing and stress- 
relieving. 

Although radiographing of welded 
joints is not required by this code, a 
higher construction factor is allowed 
when radiography is employed. How- 
ever, stress-relief is required on vessels 
where the ratio of the inside diameter 
of the shell to the cube of the wall thick- 
ness is less than 100, and also when thie 
wall thickness is greater than 114 in., 
but a greater construction factor is al- 
lowed for stress-relieving. Vessels that 
do not require stress-relief, based on the 
above rule, if stress-relieved, may also 
take the higher factor. Stress-relieving 
is carried out by heating the vessel as a 
whole or in sections to a temperature of 
at least 1,100° F. for one hour per ineh 
of metal section. The structure should be 
cooled slowly in the furnace to 600° F., 
after which it ean be cooled in still at- 
mosphere. As a result of employing 
radiography and stress-relief, the ma- 
terial can be reduced in thickness. 

Welders are required to pass qualify- 
ing tests by making one test plate for 
each vessel built. The plates are to be of 
the same analysis and approximate 
thickness as the shell, and the welding 
grooves, procedure and technique shall 
be the same as employed in the actual 
construction of the vessel. 

Five types of test specimens are re- 
quired for double-butt-welded and sin- 
gle-butt-welded joints, whereas only two 
types of specimens are necessary for all 
lap joints with fillet welds. The speci- 


mens are cut, machined and tested in a 
similar manner to those described in the 
A. S. M. E. Code. The full-seetion or 
reduced - section tensile - test specimen 
shall have a tensile strength that is not 
less than the minimum specified tensile 
range of the plate multiplied by 1.1 
times the final joint efficiency determined 
by the construction factors. An all-weld- 
metal tension-test coupon can be substi- 
tuted for the reduced-section tensile-test 
coupon, and this shall have a tensile 
strength at least equal to the minimum 
tensile range of the plate, and the elon- 
gation in 2 in. must be at least 15% for 
unstress-relieved welds and 20% for 
stress-relieved welds. The elongation of 
the free-bend-test specimens shall be 
equal to 20% for unstress-relieved welds 
and 30° for stress-relieved welds. The 
reverse-bend-test coupons should be bent 
to determine if any lack of fusion pre- 
vails at the bottom of the welds. The re- 
quirements for the nieck-break tests are 
identical to those of the A. S. M. FE. 
Code, Section 8, Paragraph U-69. 

All fusion-welded petroleum vessels 
shall be subjected to a hydrostatic test of 
114 times the maximum allowable work- 
ing pressure, with the exception of ves- 
sels that have component parts, the 
strength of which eannot be computed 
with any degree of accuracy, and also 
vessels that are not capable of support- 
ing the weight of the water within the 
shell. The code outlines specifie tests for 
such vessels. 

After holding the test pressure for a 
sufficient time to permit examination of 
all joints for any leaks, the pressure 
shall be lowered to 114 times the work- 
ing pressure and all welded joints must 
be given a hammer or impact test, as 
deseribed previously on A. S. M. E. 
pressure vessels. Following the hammer 
test the pressure should again be raised 
to 114 times the working pressure and a 
further examination made as to the 
tightness of all joints. 

Stamping and Inspection. After com- 
pletion, each vessel shall be stamped 
with the the official symbol of the 
A. P. L-A. S. M. E. Code, as well as 
the manufacturer’s name, serial number 
and year built, either on the vessel or a 
name plate permanently attached to the 
vessel. 

The purchaser may employ an inspee- 
tor from his.own staff or designate an 
insurance company inspector to perform 
all the shop inspections during construe- 
tion and final test of the vessel. It is 
also necessary that a manufacturer's 
data report be filled out, stating the de- 
tails of construction, and a copy of this 
report shall be furnished to the pur- 
chaser. At present the only means for 
enforeing the A. P. I-A. S. M. E. Code 
is through the shop inspections, as the 
states and cities have not yet taken any 


jurisdiction over this type of equipment. 
* * * 
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AMERICAN STANDARDS ASSOCI- 
ATION TENTATIVE CODE FOR 
PRESSURE PIPING 


This code was introduced in 1935 to 
serve as a standard for materials specifi- 
cations, dimensions, design, methods of 
fabrication, erection and testing of com 
ponent parts and completed piping sys- 
tems. The code is divided into six see- 
tions as follows: 

Section 1—Power 
Section 1 manufacture, 
test and installation of piping and its 


Piping Systems. 


covers design, 
component parts for steam-generating, 
central heating and industrial plants. It 
is intended to inelude all steam, water 
and oil piping forming a part of these 
plants, but include heating 
piping in buildings, whether steam or 
hot water, when the pressure does not 
exceed 15 lb. gauge, central and district 
heating distribution gas, air 
and refrigerating piping, drains, plumb- 


does not 


systems, 


ing, sewers, sprinkler systems, hydraulic 
pressure tools or equipment and indus- 
trial process piping for fluids not men- 
tioned above. All valves, fittings and 
piping for boilers, as prescribed in the 
A. 8. M. E. Power Boiler Code, are con- 
sidered as a part of the boiler installa- 
tion and therefore are outside the scope 
of the Pressure Piping Code. Eeono- 
mizers, heaters, tanks, and other pres- 
sure vessels are not covered by this code, 
but connecting piping must meet its re 
quirements. 

Section 2—Gas and Air Piping Sys- 
This section pertains to the de- 
sign, manufacture, installation and test 
of piping and its component parts for 
conveying air, fuel gas and illuminating 
gas, such as city gas distribution sys- 
tems, cross-country transportation sys- 
tems, piping in gas-manufacturing 
plants, in air- or gas-compressing sta- 
and in This 
section does not apply to air piping 
below 30 Ib. 
tions which are a part of equipment or 
apparatus; piping lined with refractory 
material for conveying hot gases; piping 


tems. 


tions processing plants. 


per Sq. 10.,; pipe connee- 


as 


used for conveying refinery process g 
in oil refineries and for sewer gas and 
duets for waste gases and ventilation; 
easing, tubing and pipe used in gas or 
oil wells and natural-gas field gathering 
systems outside the boundaries of cities 
and villages 
systems. 


and domestie gas piping 


This 


section covers requirements and recom- 


Section 3—Oill Piping System. 
mended practices for the design, manu- 
facture, test 
piping systems used in the production, 


and installation of oil 
transmission and refining of petroleum. 
It does not apply to casing, tubing or 
pipe used in gas or oil wells, heater 
coils, economizers or heat exchangers, 
except surface coolers or exchangers, 
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generally known as condenser box coils. 


Section 4—District Heating Piping 
Systems. Section 4 relates to the design, 
manufacture, test and installation of dis- 
trict heating and central heating piping 
systems outside of buildings for the dis- 
tribution of steam or hot water in excess 
of 15 lb. gauge. It does not apply to 
equipment, apparatus or pipe connec- 
tions which are a part of apparatus, or 
to low-pressure heating piping within 
buildings. 


Details. The 
purpose of this section is to provide a 
set of minimum requirement standards 
covering the fabrication of equipment 
constituting the préssure piping installa- 
tions within the scope of the Pressure 
Piping Code and is divided into four 
chapters as follows: Chapter 1 deals 
with pipe hangers, supports, anchors, 
sway bracings and vibration dampeners; 
Chapter 2 pertains to fabrieation of 
pipe joints, other than welded; Chapter 
3 covers the preparation of parts for 
welding, the making and testing of 
welded pipe joints and the qualification 
of welding operators; Chapter 4 deals 
with approved methods of providing for 
thermal expansion flexibility of 
piping systems. 


Section 5—Fabrication 


and 


Section 6—Material Specifications and 
Identification. A complete list of stand- 
ard material specilications and dimen- 
sional standards, which comply with the 
minimum mandatory requirements of the 
piping systems, are included in this see- 
tion of the code. 


Welding Requirements. All the types 
of piping covered by the various see- 
tions of the Pressure Piping Code may 
be welded by means of several processes, 
as outlined in Section 5, Chapter 3, in- 
cluding the electric-are, and oxyacetylene 
methods of fusion welding. When either 
of the above methods of fusion welding 
is used in shop fabrication or field eree- 
tion of piping, it is necessary to qualify 
the welding operators, and the employer 
shall be responsible for the quality of 
the welding done by his organization. 
The tests of welders are effective for a 
period of six months only, where the 
operator has not been continuously em- 
ployed on pipe-welding work. However, 
if the welders are regularly employed 
on work involving the same process and 
type of work, the qualifying tests may 
be effective for a period of one year. 

The tests required by the code vary 
with the working pressure and tempera- 
ture, as well as the fluids conveyed by 
the piping, depending upon whether the 
work ean or eannot be rotated during 
welding. The majority of the tests are 
to be made on pipe of the same general 
quality and size as the piping to be 
welded, but in no ease less than 6 in. 
nominal size. The equipment, rods and 
procedure used in making the test welds 





should be the same as employed it as 
construction. 

From the welded test pipes J 
types of specimens are cut, m 
and tested, as outlined in the cod 
the highest class of weld requir 
four types of test bars are nec 
The reduced-section tensile-test e 
shall have an ultimate strength 
than 90% of the minimum specil - 
the pipe material. The free-be: ; " 
bars shall be bent so that the out u 
the welds is on the convex surfac pl 
the elongation of the outer fibers ’ 
weld metal shall be at least 15%, w r U 


any perceptible cracking. The nt 
break test specimens shall show co 

penetration, absence of oxide and . 
inclusions, and porosity not exe ‘ 


six gas pockets per square inch, w 
pocket over 1/16 in. The inside-be: 
bars should be bent so that tli 
of the pipe is on the convex surfac 
they should not break when bent 90 an 
If the qualifying tests are mad 
the supervision of an insurance 
pany, it is generally necessary to de 
welding and proc 
control for their approval, and 





specifications 


eases the tests will be more rigi 
extensive than those prescribed ) 
Pressure Piping Code, appr 
those of the A. S. M. E. Untfired 
sure Vessel Code as outlined in P 
graph U-69. In addition, some u 
underwriters require that the 
make nozzle 


from whicel 
mens are cut, machined, polished 
etched, to determine penetration, 
and soundness of the deposited 
This is a 
many welding operators experienc: 
eulty in 
welds. 


welds, 


very desirable 


requlsil 


making satisfactory 


Welded joint 
carbon steel piping shall be str 


Stress-Relieving. 


lieved, when the wall thickness is 
or greater and service temperat 
excess of 250°, by heating the sti 
as a unit or in sections to a tempe! 
between 1,100° and 1,200° F. 1 
hour per inch of metal section, an 
cooling slowly in a still atmosphe1 
The code stipulates that nozzles 
and branches 34 in. or mort 
thickness shall be welded under s 
equivalent conditions, as stress-r¢ 
is required. Experience indicates 
piping less than %4 in. in wall thu 
requires stress-relieving, especially 
made up into headers having a 
plicity of nozzles and particularly 
the nozzles are reinforced. The 
set up when welding work of this « 
acter are so great that excessive wa! 
takes place, causing serious mis: 
ment. 
ing and straightening. 
Piping and associated equipmen' 
ricated with welded joints shall b 
pable of withstanding hydrostatic 


This has to be overcome by 








as -pecified in the various sections for 
the class of service required. During 
hydrostatie testing, the welds shall be 
hammered by striking sharp vibratory 
plows on the material on alternate sides 
if the welds. The blows shall be hard 
enough to jar the welds without seriously 
jenting the material. 

There are no provisions in the Pres- 
sure Piping Code for the reinforcement 
of welded nozzles, and tests have shown 
that when holes are cut in a header or 
pipe for nozzles or branch connections 
the strength is reduced as much as 60%. 
Consequently, it is very essential that 
nozzle reinforcements be provided to 
compensate for this loss in strength. A 
very extensive test program is now being 
developed by a special sub-committee in 
co-operation with the Power Piping So- 
ciety to determine the sizes of nozzles 
and pipe combinations that will require 
reinforcement and the types of rein- 
forcement that are desirable. When this 
investigation is completed, the code will 
be revised to include recommended prac- 
tices on nozzle reinforcement. 

The Pressure Piping Code has not yet 
been adopted by state and municipal 
authorities as the legislative means of 
governing safety requirements for 
piping. Consequently, if a purchaser of 
equipment desires complete compliance 
with the code, it is necessary for him to 
designate the inspector who shall per- 
form both the shop and field inspections. 
If insurance inspectors perform this 
work, the insurance company generally 
issues reports covering the construction, 
welding, and testing of the piping and 
copies of these reports are submitted to 
the purchaser, thus making it acceptable 
for insuranee. 

* n 7 

All the codes enumerated allow the use 
ot welding flanges. However, the slip-on 
lillet-welded type of flange is limited to 
pressures not exceeding 300 lb. per sq. 
in. at 750° F. by the A. S. M. E. Boiler 
and Pressure Vessel Codes and the 
A. 5. A. Pressure Piping Code. Similar 
limitations are also under consideration 
for the A. P. L-A. S. M. E. Pressure 
Vessel Code. 

It is evident that some misunderstand- 
ing prevails among users of the fusion- 
welding processes in regard to code 
provisions on qualification tests. While 
this article refers to qualified welders 
and the tests they must pass, it should 
be pointed out that the qualifying tests 
of welding operators are not really such, 
but are a part of the requirements for 
qualifying the employer’s organization. 
As a matter of fact, the welding opera- 
tors ean weld on code work only for the 
employer with whom the tests were per- 
formed. 

Another mistaken idea is that certifi- 
cates of qualification are issued to weld- 
ing operators. No insurance company 
engaged in shop inspection has ever 





made a practice of this, since the certifi- 
cates would be of no value whatever to 
another shop, should the welder change 
employment, with the exception that it 
would indicate his competency. 

The primary purpose of all the codes 
is to seeure safe boilers, pressure vessels 
and piping, through minimum construe- 
tion standards. It is also the intent of 
the codes in reference to welding to pro- 
vide means that will diselose inherent 
defects in methods of welding and lack 
of competency on the part of welding 
operators, as defective welds are almost 
invariably due to lack of control otf the 
welding procedure, or to inadequately 
trained welders. 

The writer is indebted to C. W. Zim- 
mer, chief inspector, and Thomas Shan- 
non, inspector, Chicago district of the 
Hartford Steam Boiler Inspection & 
Insurance Co. for their valuable com- 
ments. 





The Welder Outbids 
the Lathe 


By ELTON STERRETT 


When the original rods on a 41x5-in. 
duplex pump handling hot, slightly 
saline water under a pressure of 80 Ib. 
per sq. in. failed through rapid corrosion 
in the zone subject to packing wear, it 
was necessary to replace the steel rods 
with new ones of bronze. 

Continued use of the pumps, however, 
showed there had been merely a change 
of problem. Where the first rods gave 
way under packing wear and corrosion, 
the small shoulder provided by the man- 
ufacturer now yielded under the steady 
pounding of pumping service. A rod as 
furnished is shown at the right of the 
photograph, and one that has entirely 
lost its shoulder in less than a month of 
service, is shown next to it. 

As abrading away of the shoulder per- 
mitted the piston to travel on the rod, 
the packing failed rapidly, and serious 
pump damage was averted only by fre- 
quent rod renewals. Finally, when the 
accumulation of replaced rods—service- 
able save for loss of the necessary pis- 
ton-supporting shoulder—amounted to 
several sets, four of the best were sent 
to a machine shop to be turned down 
until a new shoulder was formed, after 
which a collar was to be shrunk on, to 
position the piston as formerly. 

Seeing one of the damaged rods, the 
welder suggested fusing on a 
shoulder instead of attempting to form 
one by the more .complicated machining 
process specified, and was given a chance 
to show what could be done. 

Standing a rod im the spare piston 
sent along to aid the machinist, and 
aligning it carefully as to concentricity 


shop 


of bore, the welder built up a shoulder 
of Tobin bronze on the rod which, after 


completion, required only the lightest 
facing with a file to make a water-tight 





New, Worn and Repaired Rods. 
(The rod at the right is entirely new. Note the 
shoulder. The middle rod has its shoulder worn 
away. The rod at the left has a collar fused on.) 


fit against the piston face, and which 
presented sufficient area to withstand the 
alternate thrust and pound of pumping 
service. 

So satisfactory were the first rods so 
reinforced that the company using them 
made a practice of sending to the welder 
all new rods upon receipt from the fae- 
tory, that they might be improved with 
built-up shoulders. 

Service records show all rods so re- 
inforeed maintained practically water- 
tightness of fit between shoulder and pis- 
ton until the rod had to be disearded 
from excessive packing wear on the see- 
tion traversing the gland. 

Provision of a shoulder adequate to 
maintain piston position on the rod also 
halved the earher cost of packing and 
pump-liner replacement, owing to better 
control of piston travel; and the cost of 
the toreh-built shoulder billed out at halt 
the figure submitted for the makeshift 
machining substitute. 





Pedals Bicycle 800 Miles 
to Take Welding Course 


Harry L. Marsh wanted to be an elee- 
trie welder, so he and his wife just 
bicyeled up to the Westinghouse Electric 
& Manufacturing Co., at East Pitts- 
burgh, Pa., from Savannah, Ga., in order 
to learn the trade. For 12 long days 
they pedaled away at the 800 miles. It 
was fun except for two spills and the 
mountains of West Virginia, according 
to Mrs. Marsh, who recalls: “We would 
climb a mountain for three hours and 
come down the other side in 15 minutes.” 
The trip—eats, tourist cabins and re- 
pairs to the bikes—cost less than $40. 
Within a few weeks Marsh will have fin- 
ished his welding training at the West- 
inghouse plant, and they’ll be homeward 
bound—on their bieyeles. They’ll have a 
real story to tell their three children, 
who were left in Savannah. 
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@ Twenty-ton half-section of gas-tight welded generator frame, 
fabricated by Westinghouse Electric & Mfg. Co. 


® Welders can also shoot! 
If you don’t believe it, 
observe R. Dugdale, L. O. 
Schneiderwind, Don Car- 
roll, Bill Mobley and R. 
Swanson, all of Omaha, 
with what they brought 
back from a week’s trip 
in the Lake-of-the-Woods 


country. 
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@ (Above) Weld- 
ed jacketed steel 
pressure vessel 
built by John 
Nooter Boiler 
Works, St. Louis, 
Mo., measuring 5 
x 6 ft. 
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®@ Welding copper expansion ts with 
Phos-Copper on large reserv job at 
Salem, Ore. 





@ (Above) Elect: 

ing in rough count 

the Hope Natural Gas 
Company’s 12-in. p 
from Clendenin t 
ings, W. Va. Phot 

by H. C. Price, In 
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Underwater Torch Burns At 
Depth of 298 Feet 


A demonstration with a torch espe- 
sally designed for underwater cutting 
was recently given by Andrew Barna, 
Jr, of the Calumet Welding Co., 9363 
Ewing Ave., Chicago, IIl., in the course 
of whieh the toreh, weighted with a 
95-l. eonerete block, was lowered from 
a hoat to the bottom of Lake Michigan, 
at « point 40 miles off shore, where the 
water was 298 ft. deep. When the toreh 


was pulled back up onto the boat, it was 
still burning. Oxygen at a pressure of 
180 lb. and earbo-hydrogen at 180-lb. 
pressure were used. The purpose of the 


demonstration was to show the great 
depth at which the torch could be used 
without the flame being extinguished. 
The toreh was a Victor, Model 400, re- 
designed by Mr. Barna for underwater 


eutting, and equipped with a pilot light. 





Electric Welding 


By CLARENCE E, FLYNN 


The great electric giant 

Has taken up his station 

In almost every business 
Conducted in creation. 

He furnishes the lighting. 

He keeps the home fires burning, 
Does the refrigerating, 

Che sewing, and the churning. 


He runs machines, and street cars, 
And every kind of motion, 
Maintains communication, 

Drives ships across the Ocean. 

But he was not contented. 
something more he must sell me. 
He’s in the welding business, 

And doing well, they tell me. 








Welding Employed on 
Hydraulic Dredge 


Welding had a prominent place in the 
construction of the U. 8. Dredge Jewett, 
the largest eutter-head hydraulic dredge 
ever to be built on inland rivers, and a 
self-propelled eraft, which was formally 
launched Oct. 14 when this giant river 
eraft slid into the Ohio River from the 
marine ways of the Dravo Contracting 
Co., Neville Island, near Pittsburgh. 

Two additional suction-type dredges 
of similar size are now under way on the 
same marine ways for the U. S. Govern- 
ment. 





Meetings 


Chicago 


Welding in maintenance work will be 
the subject diseussed at the meeting of 
the Chieago section, American Welding 
Society, to be held in Mission Hall, Ar- 
mour Institute of Technology, on Fri- 
day, Nov. 20, at 7:30 p. m. Repair 
welding of boilers, steam-plant equip- 
ment, and industrial equipment will be 
covered by Fred Lasker, of the Lasker 
Boiler & Engineering Corp.; Tom Jones, 
of the South Works, Carnegie-Illinois 
Steel Corp., and E. D. Benton, of the 
Elkhorn Coal Co. The chairman of the 
meeting will be L. C. Monroe, of The 
Welding Engineer. Preceding the tech- 
nical session, M. K. Hudson, of the 
U. S. Coast Guard, will show an enter- 
taining motion picture relating to serv- 
ices performed by the Coast Guard. 

The Chieago Section will hold a joint 
meeting with the Maintenance of Way 
Club of Chicago on Monday evening, 
Dee. 14, at the Auditorium Hotel. Talks 
on rail-end welding and heat-treatment 
will be given by C. B. Bronson, inspect- 
ing engineer, New York Central Lines, 
New York, N. Y., and Armstrong Quinn, 





The Jewett has an overall length of 
272 feet, a 48-foot beam, a draft of 5 ft. 
6 in., and the hull is 230 ft. in length. 

Many parts of this huge craft are of 
welded construction, including the hull 
and interior partitions as well as the 
bases and housings for the gear drums, 
the exhaust manifold, leading from the 
engine to the stack, and all-welded tanks 
used in the lubricating system. Welded 
mufflers and welded stacks were also 
constructed. 

The dredge will be used to maintain 
the Ohio River channel throughout the 
Louisville District of the U. S. Army 


Engineers. 





of Interest to the 
Welding Field . . 


chief engineer, Chieago & Alton R. R., 
Chieago, Il. 


A reel of motion pictures entitled, 
“The Caveman,” showing development 
and progress of gas welding, eutting and 
brazing, was shown by The Bastian- 
Blessing Co. at a meeting of the Na- 
tional Association of Practical Refrig- 
eration Engineers, in the Engineering 
Suilding on Nov. 4. Earl Evleth and 
H. A. Goodwin, both of The Bastian- 
Blessing Co., took part in the program. 
Mr. Evleth gave demonstrations of pipe 
welding and eutting, brazing and eut- 
ting of east iron, and soft soldering of 
eopper tubing to brass fittings. Mr. 
Goodwin gave a running explanation 
during the demonstration. Mr. Evleth 
also outlined the history of welding and 
cutting from earliest times to the pres- 
ent. 

A talking-movie of the Trans-Bay 
Bridge between San Francisco and Oak- 
land, Calif., will be presented by 
Charles F. Goodrich, chief engineer, 
American Bridge Co., at the meeting of 
the Western Society of Engineers in the 
Engineering Building, 205 W. Wacker 
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Drive, at 7:30 p. m., Dee. 9. Members 


of the American Welding Society are 
invited. 
Detroit 

Prof. Khhu Thomson, one ot Amer- 
ica’s greatest pioneers in the field of 


holder of more 
than 800 patents, was honored on Oet. 
16, the Detroit Seetion of the 
American Welding Society dedieated its 


electrical seienee and 


when 


program to the fiftieth anniversary of 
Prof. Thomson’s invention of resistance 
welding. The basie patent on this method 
of joining metals by putting them in 
contaet with one another and then pass- 
ing through them an eleetrie eurrent 
which fuses and unites the pieces, was 
granted in 1886. The anniversary pro- 
gram was presented in the Detroit Edi- 
von Co. auditorium. 

Through arrangements made by Al 
bert EK. of the De- 
troit Section of the Society, the original 
welding transformer perfeeted by Prof. 
Thomson, the property of the 
Franklin Institute in Philadelphia, was 
brought to Detroit. A. L. Rohrer, 
former electrical superintendent of the 
General Eleetrie Co., who helped Prof. 
Thomson with the original experiments 
ity 
spot 


Hackett, ehairman 


now 


years ago, spoke from the exact 
where the welding development 
work took place on the second floor of 
an old G-E faetory building in Lynn, 
and his voice was carried by wire and 
reproduced at the meeting by a publie 
address system. 

Prof. health is such that 
he was unable to make the trip from his 
home in Swampscott, Mass., but he sent 
a special message whieh his son, Mal 
ecolm, read to the society, 


Thomson’s 


Los Angeles 

“X-Ray Inspection of Welds” was the 
subject of a talk given by J. D. Cun- 
ningham, radiographie engineer for the 
Western Pipe & Steel Co., before the 
members of the Los Angeles Seetion of 
the American Welding Society, held on 
Oct. 22. Mr. Cunningham was formerly 
associated with The Babeock & Wileox 
Co. in x-ray inspection of welded fabri- 
cation at the construction of Hoover 
Dam. X-ray images illustrating various 
faults in heavy plate welds were shown 
on a view box. 


Milwaukee 
High-speed motion pictures of flash 
welding, taken at the rate of 1,200 


frames per second, were shown by W. E. 
Crawford, of the A. O. Smith Corp., at 
the meeting of the 
American Welding Society, on Nov. 5. 
A number of those in attendance at the 
annual meeting of the Society held in 
Cleveland diseussed the latest develop- 
ments as brought out at the Cleveland 
meeting. The next meeting of the See- 


Milwaukee Seetion, 
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tion will be 
Dee. 9. 
Officers elected by the Milwaukee See- 
tiom are as follows: Chairman, L. J. 
Larson, of the A. O. Smith Corp.; viee- 
chairman, Klaus Hansen, of the Har- 
nischfeger 


on Wednesday evening, 


Corp.; and seeretary-treas- 
Chyle, of the A. O. Smith 

following directors were 
elected for two years: Armin Kaiser, of 
The Linde Air Produets Herbert 
Quartz. of the Allis-Chalmers Manufae- 
turing Co.; and Emil Behling, of the 
Vilter Manufaeturing Co. The member- 
ship of the section has more than dou- 
bled during the past year. 


urer, J. J. 
Corp. The 


Co.: 


New York City 

“Metallurgical Aspects of Welding 
Steel” was the subject of talks by FE. S. 
Davenport and R. H. Aborn, of the re- 
search laboratory, U. S. Steel 
Kearney N. J., at the meeting of the 
New York Section, American Welding 
Society, on Nov. 17. The next meeting 
of the Section will be on Dee. 8, sub- 


iect to 


Corp.., 


be announeed. Later meetings 
have been announeed as follows: Jan. 
11, joint meeting with A. S. M. FE. on 
“Toeomotive and Stationary 
Mar. 12, diseussion of bridee welding 
code; Apr. 13, “Shipbuilding”; Apr. 19, 
joint meeting with A. S. M. on “Stresses 
in Welds and Their Elimination”; and 
May 11, the subjeet to he announced. 


Soilers”’ : 


Philadelphia 

“Fitting the Welding to the Job” is 
the subject of a paper to be given by 
Wm. FE. Crawford, of the A. O. Smith 
Corp., Milwaukee, Wis., at the meeting 
of the Philadelphia Seetion, Association 
of Iron and Steel Engineers, to be held 
on Saturday, Dee. 5, at 7 p. m., at the 
Engineers Club, 1317 Spruee St. Mem- 
bers of the American Welding Society 
are invited to attend. The speaker will 
give consideration to the place welding 
has assumed in the fabrication of steel 
products. The adaptability of various 
methods of welding to steel products will 
be diseussed from the standpoint of their 
fitness for particular jobs. 

At the meeting of the Philadelphia 
Section, American Welding Society, 
held on Nov. 16, a paper on “Welding 
in Chemical and Refining Equipment” 
was given by R. K. Hopkins, director of 
metallurgical research for The M. W. 
Kellogg Co., New York, N. Y. The ex- 
perience of the refining industry on eor- 
rosion in service of plain earbon steel. 
spray-coated steel and lined vessels was 
diseussed by Walter Samans, chief engi- 
neer, Atlantic Refining Co. 


Pittsburgh 

Leon C. Bibber, welding engineer for 
the Carnegie-Illinois Steel Co., of Pitts- 
burgh, Pa., was scheduled to address the 
Pittsburgh Section of the American 
Welding Society on Nov. 18 on “Meth- 








ods of Showing Welding on Dray 
Mr. Bibber, Chairman of the An 
Welding Society sub-committee t 
relate and revise symbols, was sel 
to speak on the work of his con 
recently appointed to revise al] 
symbols for fusion and resistance 
ing with a view to avoiding the 
conflicting symbols. 

On Nov. 5, C. F. Goodrich, ¢| 
gineer, American Bridge Co., Pitts! 
Pts the Civil Engin 
Section of the Engineering Soci 
Western Pennsylvania on “The 
Francisco-Oakland Bridge” 
gave a complete story of its er 
illustrated by slides and a sound-~1 


addressed 


say 


picture film. That same evening, Port 


H. Brace of the Westinghouse | 


& Manufacturing Co., East Pittsbureh} 


addressed the Scienee of Metals Clul 


the Bureau of Mines Auditorium, Pitt 


; 
LTS 


burgh, on “Recent Alloy Development 


The American Society of Safet 
Will 


Safety | 


gineers were joint 
Western 


sponsors 


Pennsylvania 


for the 15th annual safety confere: 


and exhibit held in the ballroom 
William Penn, Hotel, November 
and attended by some 3000 safety 
gates from the Tri-State District 
large number of exhibitors partir 
and welding safety devices wer 
played by the Pulmosan Safety | 
ment Corp., Brooklyn, N. Y., W 


Produets, Ine., Reading Pa., a 


)1 


Ky 








Mine Safety Appliances Co., Pittsburg 


The widening use of welded st 
lightweight alloys in buildings, b 
and other large metal structur 
pied a prominent place on the p1 
of the fall meeting of the Pitts 
Cleveland and Central Ohio Seeti 
the American Society of Civil Eng 
which was held in Pittsburgh, Oct 
at the Hotel William Penn. Up» 
of 300 engineers attended. Featuw 


the meeting were a symposium on stru 


tural application and lightweight 
at the Wednesday and Thursday 
ing sessions. At the Wednesday 
noon session, the metallurgical 

of ferrous and lightweight alloys 0! 
terest in structural design and 
tion were discussed. 


San Francisco 

At the meeting of the San Fra 
Section of the American Weld. 
ciety, held on Oct. 30, Gordon |! 
Plank, chief metallurgist for the ‘ 
bia Steel Co., gave a talk on “Low 
High-Tensile Steel,’ dealing w 
manufacture and use. K. V. Ku 
lowed Mr. Von Plank with his 11 
ing and informative review of out 
ing current articles pertaining to 
and eutting, including a short a! 
of the subjects eovered in the 0 
issue of the American Welding 
Journal. 


























Compressor ele cara! 


Friday afternoon. a 
ready to work again 


Saturday night. — 


The air compressor after being repair-welded with Tobin Bronze 


Tobin Bronze Welding! 





ERE is another striking instance in which ous expense. Further .. . in several places the 
Tobin Bronze welding saved time and crack extended through bolt holes, making it 
money for a plant owner. necessary to insert threaded carbon rods where 
Shortly before closing on a Friday afternoon the repair was made and melt Everdur Metal 
..in a New England foundry...an air compres- around them. It is doubtful if any method other 
sor head cracked in several places. The entire than Tobin Bronze welding could have saved 
plant was put out of commission. But...a the time and expense of a new casting. 
welding company made the repair on Saturday, * * * 
using Tobin Bronze. Saturday night the machine Time and again Tobin Bronze has proved itself 
was as good as new. Thanks to Tobin Bronze the most satisfactory welding rod for difficult 
. the compressor was out of service for one day only. jobs on cast and malleable iron by making satis- 
Because of the size and shape of the casting, factory repairs at low cost. Tobin Bronze carries 
preheating in a furnace would have been im- the trade-mark “Tobin Bronze Reg. U. S. Pat. 


possible and the loss of time 





Off.” in each rod. Look for this trade-mark 
involved in waiting for a new ANA 0 pA and make certain that you are getting genmine 


casting would have caused seri- Tobin Bronze. 


Anaconda Welding Roca 


THE AMERICAN BRASS COMPANY, General Offices: WATERBURY, CONNECTICUT 
Opices and Agencies in Principal Citi In Canada: ANACONDA AMERICAN BRASS LTD... New Toronto. Ontario 
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What's New in Equipment and Supplies 





Transformer-Type Welders 
Rated Up to 600 Amperes 


A new a. ¢e. portable welder is an- 
nounced by the Miller Electrie Manu- 
facturing Co., Appleton, Wise., under 
the trade name “Wonder Are”. It is of 
the transformer type, and is said to 
have a high power factor. It provides 
reactance control and a statie high-fre- 


queney are. A sheet metal attachment 
makes possible the welding of thin 
metals. In capacity, the new welders 


range from 125 to 600 amperes, standard 
voltage 220, 60 cycles, single phase. 


Since these units are not of the auto- 
transformer type, there are no electrical 
connections between the power input and 
the welding leads, and they can be used 
to weld on grounded systems, such as for 
thawing frozen water pipes. The exact 
supplied by 


amperage is a rotating 





“Wonder Arc” Transformer Welder. 


knife-switch control with the amperage 
distinetly marked indicating each weld- 
ing step. 

These new models supplement the 
existing line of a. e. welders manufac- 
tured by the Miller Eleetrie Manufae- 
turing Co. 





New Welding Electrode 
for 4-6°/,-Chrome Steels 


Steels known as 4-6%-chromium 
steels, which are rapidly gaining accept- 
ance in applications requiring resistance 
to erude-oil corrosion at high tempera- 
tures and pressures, can be successfully 
welded by use of “Chromeweld 4-6,” it 
is claimed by The Lineoln Electrie Co., 
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Cleveland, O., who have just announced 
the new electrode. 

The 4-6%-chromium steels possess a 
resistance to sulphide corrosion four to 
ten times that of ordinary steel and a 
resistance to oxidation at 1,000° F. three 
times as great. The new electrode con- 
tains molybdenum and provides weld 
metal possessing the necessary high 
creep strength and other qualities essen- 
tial for welding these steels. Such steels 
after welding, can be soft annealed to 
physical properties similar to those of 
mild earbon steel, and therefore rendered 
suitable for equipment where severe 
cold-working is applied during fabrica- 
tion. 

“Chromeweld 4-6” deposits, produced 
with proper welding procedure and fully 
annealed at 1,550° to 1,600° F., followed 
by slow cooling in the annealing furnace, 
on air cooled from 1,200° are said to 
possess approximately the following 
characteristics: Tensile strength, 65,000 
to 70,000 lb. per sq. in.; yield point, 
35,000 to 40,000 lb. per sq. in.; duetility, 
35% to 40% elongation in 2 in.; redue- 
tion in area, 65% to 75%; and hardness 
(Brinell), 130 to 140. 

If stress-relieved at 1,400° F., the 
physieal properties of the deposit are 
approximately as follows: Tensile 
strength, 80,000 to 90,000 Ib. per sq. in.; 
yield point, 55,000 to 65,000 Ib. per sq. 
in.; ductility, 24% to 30% elongation in 
2 in.; reduction in area, 60% to 70%; 
and hardness (Brinell), 155 to 175. 

Applications include furnace tubing, 
eracking stills, hot-oil transfer lines, heat 
exchangers, bubble-tower caps, return 
bends, valves, superheater headers and 
other similar applications. 

“Chromeweld 4-6” is a coated electrode 
and is made in three sizes—1, 5/32 and 
3/16 in. 


Simplified Line of 
“Smootharc” Welders 


A new line of “Smoothare” welders, 
featuring simplification in outward ap- 
pearance and in operation with single 
current control, self-excitation and in- 
ternal stabilization, has been announced 
by the Harnischfeger Corp., 4513 W. 
National Ave., Milwaukee, Wis. 

These welders are built in both verti- 
cal and horizontal types, for stationary 
or portable mounting. The vertical units, 
compactly and uniformly designed, come 
in three sizes—75, 100 and 150 amperes. 
The horizontal units, in 200, 300, 400 
and 600 ampere capacities, are stream- 
lined to minimize projecting parts, and 
present a neat, compact appearance, all 
of which assure easy portability. 

All sizes of these welders are provided 
with single current control, made pos- 








Neat, Compact Welding Unit 


sible by a special design of 
generator brushes. Through the m 
of a micrometer screw device, th 
shifting gives an infinite number 
rent settings. Open-cireuit volt 
maintained at a desirable high 
all current settings. The voltag: 
tion is automatic and requires but 
of the handwheel control to ad 
welding current. 

Self-excitation is accomplished t 
a set of auxiliary brushes placed 
of the main brushes and connecter 
auxiliary shunt winding. These aus 
brushes operate in a magnetic fie! 
pendent of the main field. The au 
brushes attached to the main bru 
are shifted simultaneously with tli 
brushes, thus regulating th 
amount of excitation made avai 
each current setting. 

Internal stabilization is « 
through the use of an interpole wv 
extended to the main pole shoes. S 
are recovery is secured through | 
bination of short-cireuit winding 
magnetic bridge located in the ma 
magnetic circuit. 

In this new line of welder 
streamlined appearance is accom] 
through the use of all-rolled-ste: 
arc welded construction. All stee! 
field ring, pole shoe, ete., are al 
to give the highest possible qualit 
netie field for generator fluxes. 


A. C. Welders of Light 
Weight and Simple Design 


A supplement to their line of st 
a. c. welders being sold under th 
name “Giant Grip’, has been ant 
by the Giant Grip Manufacturi 
Oshkosh, Wis. This new line of © 
known as “Giant Grip Junior 
lighter in weight than the st 
welders due to the wood evnstruc'! 
the cabinets and the arrangement 
amperage control, there being 0 
controls in two of the models 




















On the skilful checking of the minutest details 


hangs life and death... Protect against 


Tuberculosis by CHECKING YOUR HEALTH 








THE NATIONAL, STATE AND LOCAL TUBERCULOSIS ASSOCIATIONS OF THE UNITED STATES 
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while the 
and 36 con- 


controls in the other 
standard welders 


trols. 


two, 


have 27 


Like the standard models, these new 
welders are of the transformer type but 
without reactance control, statie high- 
frequeney are or sheet-metal attachment. 


They have the same insulation thickness 
and the same temperature rise as the 
standard models, and are as safe and 
easy to operate. Each is equipped with 
rotating knife-switeh control with am- 
perage distinetly marked indicating each 
step in welding. 








Trade Li 


“Enduro” stainless and heat-resisting 


steels are deseribed in five new pam- 
phlets issued by the Republic Steel 
Corp., Cleveland, O. One booklet is gen- 
eral, illustrating many uses of these 


steels, and ineluding a table of corro- 
sion data. Another pamphlet deals with 
the 18-8 types of steels, while another 
treats of types HCN, HC and NC-3, all 
oxidation-resistance steels. A fourth 
booklet deseribes 4-6%-chromium steels. 
Types AA, FC, S and §-1 chromium 
steels are discussed in a fifth publiea- 
tion. These pamphlets deal with physi- 
cal properties, forming, welding, braz- 
heat-treatment, cold 


ing, soldering, 


working, ete. 


Alloys for resistance-welding dies and 
are deseribed in three illus- 
trated folders issued by P. R. Mallory 


electrodes 


terature 





folders deals with “Elkonite,” and illus- 
trates its application as die and elee- 
trode material. Another illustra- 
tions of high outputs obtained with “E]- 
kaloy” in seam and spot welders; and 
the third folder describes uses of “Mal- 
lory 3” metal, and illustrates one tip 
that made 900,000 spot welds before re- 


cites 


placement was necessary. 
Dual continuous eontrol, and how it 
the new “Shield Are 


KE.” welders, is explained in sim- 


is obtained in 
S. A. 
ple words and diagrams in a new pam- 
phlet issued by The Lincoln Electric 
Co., Cleveland, O. Features of con- 
struction and operation — 32 in all- 
also are described, together with many 
illustrations. 


“Baldwin-Southwark” is the name of 


a new house organ to be published quar- 
























terly by the Baldwin-Southwark ( 
Paschall P. O., Philadelphia, Pa 
first issue, which has just made 
pearance, observes the 100th ar 
sary of the company by giving « 
erable historical information, wit 
trations. 


The new line of “Smoothare” y 
developed by the Harnisehfeger « 
4513 W. National Ave., Milw 
Wis., is deseribed in Bulletin W-8 
released by this company, whic! 
with single control, self-stabili 
self-excitation and featur 
these machines. 


other 


Acetylene and oxygen connectio: 
listed along with their many othe: 
ucts, including air-line lubricators 
ulating and reducing valves, auto 
gas regulators, relief valves, stra 
ete., in Catalog 200, published b 
C. A. Norgren Co., Ine., Denver, 


A new bulletin on “Manganal” 
ganese-steel welding electrodes a: 
plieator bars, illustrating numero 
plications, has been issued by tli 
Sickles Co., 91 N. J. 
Newark, N. J. 


Railroad 


The 


welding 


new “Smoothare”’ 


head, using standard 





& Co., Indianapolis, Ind. One of these 
















Perfect Gas Control 


Means Economy and Efficiency 


valve 


Drop forged parts, triple metal diaphragms crimped in position 


simplicity of design and expert 





Manifolds Economize 


workmanship all combine to 
give TORCHWELD REGU- 


LATORS their pre-eminence. 


Every welder knows that perfect control of gases spell 
economy in oxygen and acetylene, that it affects the quality 


of his welds and his working speed. 


So old hands prefer a TORCHWELD REGULATOR. I! 
enables them to do better work, and the automatic release- 


insures safety, cuts repair costs and gives long life 










Send for 
Torchweld 
Regulato 
and Manifold 
Prices 


When you have several tanks on a 








job, cut gas wastage with a 
TORCHWELD MANIFOLD. (Shown 


from 2 


1035 W. Lake St. 





at right). Made to order for 


to 20 tanks, for both oxygen and acetylene. 


Write for prices. 


TORCHWELD EQUIPMENT Co. 


Chicago, ll. 
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rods, is deseribed in Bulletin W-9, is 
sue! by the Harnischfeger Corp., 4513 
W. National Ave., Milwaukee, Wis. 

new price list on Sil-Fos, Easy-Flo 
and Handy Flux, issued by Handy & 
Harman, 82 Fulton St., New York, N. Y., 
ists several new standard sizes in braz- 
illoys, in addition to the usual sizes. 
Easy-Flo is now listed in strip form as 
well as wire form. 

[hawing Frozen Water Pipes” is the 
t] of a timely booklet issued by the 
Hobart Brothers Co., Fox FW-116, 
[roy, Ohio, which gives the essential 

rmation on pipe 


actual eases of 


ving. 


Research metallographic equipment, 
for visual and photographie work, com- 
bined in one unit, is described in Cata 
log E-240, which was recently issued by 
the Bausch & Lomb Optical Co., Roch 
ester, N. Y. 


“The Making and Shaping of Alloy 
Constructional Steels” is the title of Bul- 
letin F-1, published by The International 
Nickel Co., Ine., 67 Wall St., New York, 
a 2 


Equipment tor low power photo 


Catalog 
Lomb 


deseribed in 
F-19, issued by the Bausch & 
Optical Ce.. Rochester, N. Y. 


micrography is 











Commercial News 





\n exhibit featuring condenser tubes 

also showing copper and copper 
lloy welding rods, and produets of cop 
ner, Tobin bronze, Everdur and Tempa 
yy, will comprise the display of The 
American Brass Co. to be shown in space 
No. 65 at the National Exposition of 
Power & Mechanical Engineering, Grand 
Central Palace, New York City, on Nov. 
(0 to Dee. 5. 


Frank M. Farmer, past president ot 
the American Welding Society and of 
the American Society for Testing Ma- 
terials, has been elected chairman of the 
Engineering Foundation, which is the 
research organization of the national en 
gineering societies. Mr. Farmer is vice 
president and chief engineer of the Elee 
trical Testing Laboratories, New York, 
ae A 


Comfort A. Adams, consulting engi- 
eer and formerly emeritus professor of 
Harvard University, is 
now consulting engineer for the Edward 
tr, Budd Manufacturing Co., Philadel- 
phia, Pa. Mr. Adams is a past president 
{ the American Welding Society and 
tor many years has been active in So 
ciety activities and on code committees. 


engineering, 


Kk. T. Slackford has been appointed 
idvertising manager of the Harnisch- 
lever Corp., Milwaukee, Wis., succeed- 
ng Wood Sanford. Mr. Slackford has 
spent more than ten years in industrial 
engineering and sales-promotion work, 
oth with manufacturers and 
ng agencies. 


advertis 


literature is desired 
lor the library of the Welders Associa 


4) should 


Manufacturers’ 
ion. All material be addressed 
to George A. Combridge, Welders Asso 
Mation Library, 1179 Market St., San 


Francisco, Calif., where it will be made 


available to the membership. 


Frederick Salditt, export manager ol 


the Harnisechfeger Corp., Milwaukee, 
Wis., has been elected vice-president of 


the coneern. Mr. Salditt, who joined 
the Harnisehfeger Corp. 13 years ago, 
will continue to retain supervision of 
foreign operations. 


R. L. Seollard, who was with the Gulf 
States Steel Co., of Birmingham, Ala., 
until 
line of 


discontinued their 


welding electrodes, is now con- 


they recently 
nected in a sales capacity with the Big 
Three Welding Equipment Co., of Hous 
ton, Tex. 


F. D. Wood is conducting the business 
of Brad Snodgrass Ine., 2514 Bethel 
Ave., Indianapolis, Ind., since the recent 
death of Mr. Snodgrass. 


F. R. Faulk, distributor for Ever- 
Klear cover lenses, has removed from 
50 Penn Avenue, Pittsburgh, Pa., to 405 
Penn Avenue. 


The Houston Oxygen Co. is building 
a modern compressed-acetylene plant in 
Houston, Tex. 








The Welding of Aluminum 
made Easy with 


Walco Aluminum Rod 


TYPE E-i—for the Arc 
TYPE G-2—for Gas 








Have you had any difficulty with 
your welding of aluminum? Here’s 
a special rod that will prove itself. 
It’s being used by thousands of 
welders for good, clean results. Soft 
ductile, the rods give weld tensiles 
of 22,000 p. s. i. with either the 
torch or are. Packed for easy use, 
one pound net in mailing tube. 


Try Walco E-1 or G-2 yourself. 
Send for a sample and the name of 
your nearest distributor. 


WELDING ALLOYS MFG. CO. 
110 Washington St. 
New York, N. Y. 

















Hye EXHIBIT at the Metal 
origination and development 
xas Lighter Company 
and pioneering that ha: 





produced the 








he Improved ‘Round File : 
eat conceived and developed over thi 
Favorite. Try it and determine why} 


LK “eee 
Weider & 


+ 
tc 


ORIGINATORS OF THE 
HAND GAS LIGHTERS 


Descriptive circulars and prices on request. 


SAFETY GAS LIGHTER CO. is: LYNN, MASS. 





ROUND e 
ce 





ct. 19-23 (shown above) illustrating the 


i gas lighter from 190] to present day by Safety 
acquainted thousands with the 


years’ research, experimentation 


lighter of today 


Round File”’ 
any iperior design and construction 
ar period, has proved itself truly the 

own satisfaction. Order trial lighter 
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Notes From the Field 








The American Barge Line has placed 
a contract with the Dravo Contracting 
Co., of Pittsburgh, Pa., for a fleet of 
12 barges to be used in the company’s 
inereasing freight trade between Pitts 
burgh and southern ports. These car- 
riers will be of the all-welded type, 175 
ft. long, 26 ft. wide and 11 ft. deep. 
Approximately 1,800 tons of steel plates 
and shapes will be required. Under con- 
struction in the same shipyards at the 
present time, is a fleet of 10 all-welded 
steel coal barges, of standard size, for 
the Pittsburgh Coke & Iron Co. These 
barges are 175 ft. long, 26 ft. wide and 
10.8 ft. deep, and will have a eapacity 
of 1,000 tons each. 


Are and gas welding operators are in 
great demand in the Pittsburgh indus- 
trial area, and several of the large fabri- 
cators, particularly among the _ boat 
have advertising for are 
welders capable of doing first-class work. 


vards, been 
In this connection, the Pittsburgh Sehool 
of Trades, 405 Penn Ave., announces it 
has plaeed 56 graduates in paying jobs 
during the past sixty days. With the 
steel industry moving along at a fast 
rate, and with the barge and boat ecom- 
panies busier than at any time since 
1929, the outlook for those engaged in 
welding is unusually reassuring. 

Rapid progress is being made at the 
Dravo Contracting Co. shipyards, Neville 
Island, Pittsburgh, Pa., on the eonver- 


sion of six steel barges into the largest 
wharfboat on the Ohio River for the 
Green Line Steamers at Cincinnati, O. 
The completed boat will be 348 ft. long, 
76 ft. wide and 7.6 ft. deep and will have 
an all-welded superstructure. Work is 
now under way in putting the finishing 
touches to the steel house-on the deck, 
which will be 354 ft. long, 70 ft. wide 
and 16 ft. high. Delivery is expected to 
he made in December. 


A contract for the construction of a 
steam stern-wheel towboat, for service 
on the lower Mississippi River, has been 
awarded by the Standard Oil Co. of New 
Jersey to the Marietta Manufacturing 
Co., of Point Pleasant, W. Va. It will 
be of the all-welded type, with steel hull 
and hoiler deck, while the cabin will be 
of wood construction. The hull will be 
190 ft long, 42 ft. wide and 7.6 ft. deep. 
The boat will be the highest-pressure 
steam vessel on inland rivers. Delivery 
is promised for early spring of 1937. 





The towboat Opon is being built at the 
plant of the Marietta Manufacturing 
Co., Point Pleasant, W. Va., for the In- 
ternational Petroleum Company, of 
Toronto, Ontario, Canada. This boat, 
which is for service on South American 
rivers, is of the steam stern-wheel type, 
173 ft. long, 44 ft. wide, and 5.6 ft. 
deep, and will be equipped with tandem 
compound engines, according to Senator 
Charles 0. Weissenburger, president of 
the Marietta company. 








Ryerson Shielded Arc Type No. 215 
Ryerson Shielded Arc Type No. 216 
Ryerson Shielded Arc Type No. 217 
Ryerson Green Processed No. 18 
Ryerson Green Processed No. 6 
Ryerson Bare Mild Steel 

Ryerson Brown Processed 

Ryerson White Flux Coated 


Ryerson Copper Coated No. 206 
Ryerson Copper Coated No. 210 
Ryerson Cast Iron 

Ryerson 3'/,% Nickel Steel 


Milwaukee. 
Buffalo, 


St. Louis. 


Boston. 


Chicago. 





RYERSON a dependable 
source for WELDING ROD 


Ryerson Engineers have developed a series of rods that are out- 
standing for Quality production. More than twenty types including 
both electric and gas rods are carried in stock. Whether you need 
a shielded arc type for production work or a stainless steel rod you 
can be sure of immediate shipment. 


Write for Samples to Test 
ELECTRODES 


GAS RODS 


JosePH 7. RveErson & SON, inc. 


Philadelphia. 


Ryerson High Carbon White Flux Coated 
Ryerson Blue Flux Coated 

Ryerson 3'/,% Nickel Steel Flux Coated 
Ryerson High Manganese Steel 

Ryerson Hard Surtacing 

Ryerson Allegheny Stainless Flux Coated 
Ryerson Allegheny Stainless No. 44 


Ryerson Tobin Bronze 

Ryerson High Carbon Bare No. 2110 
Ryerson Allegheny Stainless Bare 
Ryerson Hard Filler 


Detroit, Cleveland, 


Jersey City 


Cincinnati, 
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The Fluor Corp. of Los A 
Calif., contractor for the Par 
Eastern Pipeline Co. on their 
stations at Dumas, Tex., and | 
Greensburg, Haven and Olpe, 
have practically completed th; 
tract. With few exceptions a 
was fabricated by either are 


acetylene welding on these boost: 


tions. 

The School of Welding, at 
Alameda Blvd., Los Angeles, Ca 
ports 30 students enrolled in its d 
classes. The institution, owned an 
aged by “Tom, the Welder,” 
underwent an extensive expansi 
gram following a marked iner: 
business. Eight new welding uw 
200-ampere size, were added. 


Rods used to form the entir 


frame of the new edifice of St. 
tin’s Catholie Church in 
Calif., were joined together by wr 
and then welding, according to 1 
The entire frame was fabricate: 
plant of State Steel Products, Ir 
Angeles, and then moved to the 
site in panel sections. 


Albert Burk, 50, former Pitts! 


is sought by the Missing Persor 
He was a welder in factor 


reau. 
the Pittsburgh area, weighs ab 
lb. and is approximately 5 ft. 6 i 
one knowing of his whereabouts 
communicate with the Missing |} 
Bureau, Pittsburgh, Pa. 
The Frank Wiggins Trade Se 

Angeles, Calif., opened the fa 
with an enrollment of 47 weld 


dents in the day elasses. All cours: 
training are under the direction of 


McCartney, veteran instructor, 
been with the institution for ma 


E. J. Shuler, 513 East 61st S 
eago, Ill., announces the establi 
a welding school to 
courses in the welding of stain\ 
aluminum, monel and other met: 
attention given to theoretical, | 
and metallurgieal training. 


give a 


Recently the Kansas City Str 
Steel Co., Kansas City, Mo., p 
immense girder weighing 102 to: 
new Wyandotte High School B 
under construction in Kansas (it 
Some welding was involved. 

The Northern Natural Gas 
Omaha, Nebr., are rushing to co! 
their new booster station at 
Kan. Welding is playing an 
part in the construction of this 


R. E. 
Augusta 


Fillmore, who oper 
Welding & Machin 


Culver 


peas 
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(Trade Mark Registered) 


i 8. 
5 Welds made with 
n pe 
‘FENN 
its, ll 
r ‘ 


= doubly deoxidized 


-Pronze Welding Rods 


*U. S. Patent Number 2,022,439 
h - 


possess 
~® Greater Strength 
out 160 combined with 


i Greater Ductility 


ne due to the exclusive Double Deoxidation 

all te feature, found only in Titan alloys. 

ling 

ses M@@ ditional features of Penn Bronze and 

her Titan Welding Alloys that cause 
em to be preferred by welders every- 


where include: 


c+ a 

ishing a Uniform Tinning 

advanged 

less st Low Melting 
pa = Low Fuming 

Corrosion Resistance 

Structuital 
pl: i <7 
ons the 

Bu |i = Samples and literature describing our 
ity, Nae Penn Bronze, Titan Bronze, Titan Braz- 

ing Bronze and Titan Manganese Bronze 

’ of Alloys sent on request. No obligation. 
om) etn 

Bo ht 
ot TITAN METAL MFG. CO 
| f * = 


Bellefonte, Pa. 


ar 
int | \ EE SS 








* *& *& *& * =¥* «make your own high speed 
cutting tools with Stoodite “54” or 
Stoodite “63”. 


A fraction of an ounce of Stoodite 
“54” or Stoodite “63”, applied to an 
inexpensive S.A.E. 1045 blank, pro- 
duces a high quality cutting tool for 
use in shapers, lathes and boring 


mills. 


Stoodite “63” is extremely hard 
and should be applied to tools used 
in cutting hard materials, such as 
chilled cast iron and heat treated 


alloy steels. 


Stoodite “54” is recommended for 
tools used in cutting softer materials, 


such as plain steels and cast iron. 





for details write 


STOODY COMPANY 


WHITTIER a CALIFORNIA 
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Augusta, Kan., is sponsoring a welding 
school. Both electric and oxyacetylene 
welding is being taught, and night 


courses are offered. 


Quite a bit of damage was done re- 
cently at the locks on the Illinois water- 
way at Marseilles, Ill., when a large 
barge broke loose and damaged the 


at the Milwaukee, Wis., station of the 
Chieago, Milwaukee, St. Paul & Pacific 
Railroad. 

M. A. Buchanan of Buck’s Welding 
Works, Long Beach, Calif., is building 
a new portable electric unit for his field 
jobs in the Signal Hill oil field. A new 
300-ampere generator will furnish the 





S. Hasterdlo, proprietor of the 
ley Fender and Body Co., of 0; 
Nebr., reports a recent substanti; 
erease in the number of large gas 
tanks on passenger busses he has 
called on to weld. 


ha. 
n- 
ne 
en 


The Superior We'ding Co , 331 Knox- 
ville, Peoria, Ill. have just completed 


handrails and gates. These will be re- 
paired by welding. 


current. 


A job recently done by The Superior 
Welding Co., Peoria, Ill., was the re- 
placement of two all-welded steel buckets 
on a “Ready Mix Cement” mixer for 
McElwee and Rogy Ine., of Peoria. 


The welding of three rows of 36-in. 
water pipe at the plant of the Cinein- 
nati Water Works, California, Ohio, is 
being done by the Union Welding and 
3oiler Works, 4224 Spring 
Ave., Cincinnati. 


Grove - 


Continuous rail-end welding by the 
thermit-pressure method was recently 
employed on the tracks in the train shed 





—_— 
a 
— 





building a soda-pop truck and remodel. 
ing several others. 





The Metals Maintenance Corp., con 
ducting a welding school, has moved { 
11125 Vincennes Ave., Chicago, Il]. 1) 
former address was 9207 S. Wester 


——_—_—— Ave. 
The Cleveland School of Welding, ~— 
Cleveland, O., continues to add new 
equipment for the training of their stu- St., Omaha, Nebr., are welding 
dents, the latest addition being six new 
light-production welding torches. 


Guy’s Auto Clinic, 4328 Leavenwort! 
tee] 
frames and bodies for automobiles 
house trailers. 














‘“CLASSIFIED ADS -: 


Help Wanted—75c per line, minimum 4 lines. 


Jobs Wanted—4 lines free. 


Other Ads—$1.00 per line, minimum 4 lines 


Count 8 words to line. Add 6 words for keyed address. 











FOR SALE 


LIQUIDATION EXCESS STOCK BARGAINS 


3-in-1 Metallizer spray gun, $150.00; Metalspray %-in.-wire 
gun, $175.00; 300-amp. gas-engine Lincoln welder; 400-amp. 
gas-engine Hansen welder; 4,000 ft. rubber-covered super- 
flexible cable. Address N-2, The Welding Engineer. 


Fly Ball Governors—Adapted to all makes of auto engine; 
belt driven, flat or V. Price, $6.50 prepaid. Ball bearing, 
$2.00 additional. Satisfaction guaranteed. In ordering state 
style of belt. Wm. Alber, Beatrice, Nebr. 


Bargains—Demonstrator Are Welders. Gasoline and elec- 
tric drive. 30 days’ trial. Easy terms if desired. Write 
Ken’s Exchange, Box U-1161, Troy, Ohio. 


BUSINESSES FOR SALE 








Welding and Boiler Shop For Sale—Well equipped. Doing 
good business year around. Suitably located in good farming, 
fruit, resort and lumber country. Reason for selling: ill 
health. C. W. Dean, Ft. Myers, Florida. 


Welding Shop For Sale—Doing good business. In fast 
growing oil town. Portable equipment. $800.00 will handle. 
L. E. Brickel, Pampa, Texas. 


MISCELLANEOUS 


Are Welders—Build Your Own, saving $300 to $500. Com 
plete instructions furnished. Easy pays-its-own-way terms 
Investigate before you buy any welder. Hobart Welder Sales, 
30x U-462, Troy, Ohio. 











POSITIONS WANTED 





Welding Engineer—Civil engineering and sales background 
Experienced in design, detailing, estimating, research, shop 
and field supervision on structural work, hand and automatic 
welding. Responsible charge in shop, office and field. Avail- 
able on reasonable notice. Age 35. Address N-1, The Weld- 
ing Engineer. 





Combination Welder—3 years’ experience, including repair 
and production welding with the arc and repair welding with 
gas. White, 23, and single. Will work anywhere. For 





Welder—7 year’s experience in electric and gas welding; 
2 years in production, 5 years in job shop. Honest and reli- 
able. Single; willing to go anywhere. Address N-3, The 
Welding Engineer. 





Welder and Blacksmith—Steady employment wanted; | 
years’ experience at electric and acetylene welding. Prefe 
job shop or place with contractor. Wm. H. Levin, Box 44 
Lena, Ill. 











NEMCO 


SPEEDRODES 


The “‘all position’’ electrodes for 
use on mild and medium carbon 
steels. 

Samples on Request 


speed, strength and ductility. 





Insure Better Welding, Greater Speed, Lower Costs 


by using NEMCO SPEEDRODES. the flux-coated, shielded-arc type electrodes which combine superi 


Fast melting rate, low spatter loss. high ratio of deposited metal and resistance to corrosion are outstanding 
features of Nemco Speedrodes. SEND TRIAL ORDER TODAY. 


NORTHEAST METALS CO. ‘ectursi tiapenpnin, > 
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Augusta, Kan., is sponsoring a welding 
school. Both electric and oxyacetylene 
welding is being taught, and night 
courses are offered. 


Quite a bit of damage was done re- 
cently at the locks on the Illinois water- 
way at Marseilles, Ill., when a large 
barge broke loose and damaged the 
handrails and gates. These will be re- 
paired by welding. 


The welding of three rows of 36-in. 
water pipe at the plant of the Cincin- 
nati Water Works, California, Ohio, is 
being done by the Union Welding and 
Boiler Works, 4224 Spring Grove 
Ave., Cincinnati. 


Continuous rail-end welding by the 
thermit-pressure method was recently 
employed on the tracks in the train shed 


at the Milwaukee, Wis., station of the 
Chieago, Milwaukee, St. Paul & Pacific 
Railroad. 


M. A. Buchanan of Buck’s Welding 
Works, Long Beach, Calif., is building 
a new portable electric unit for his field 
jobs in the Signal Hill oil field. A new 
300-ampere generator will furnish the 
current. 


A job recently done by The Superior 
Welding Co., Peoria, Ill., was the re- 
placement of two all-welded steel buckets 
on a “Ready Mix Cement” mixer for 
McElwee and Rogy Ine., of Peoria. 


The Cleveland School of Welding, 
Cleveland, O., continues to add new 
equipment for the training of their stu- 
dents, the latest addition being six new 
light-production welding torches. 






S. Hasterdlo, proprietor of + 
ley Fender and Body Co., . 
Nebr., reports a recent substantia) jp. 
crease in the number of larce gasoline 
tanks on passenger busses he has been 
called on to weld. 





The Superior Welding Co , 33) Knox. 
ville, Peoria, Til. have just completed 
building a soda-pop truck and remodel. 
ing several others. 


The Metals Maintenance Corp., con- 
ducting a welding school, has moved to 
11125 Vincennes Ave., Chicago, Il], The 
former address was 9207 S. Western 
Ave. 





Guy’s Auto Clinic, 4328 Leavenwort! 
St., Omaha, Nebr., are welding stec| 
frames and bodies for automobiles and 
house trailers. 








‘CLASSIFIED ADS : 


Help Wanted—75c per line, minimum 4 lines. 


Jobs Wanted—4 lines free. 


Other Ads—$1.00 per line, minimum 4 lines 


Count 8 words to line. Add 6 words for keyed address. 














FOR SALE MISCELLANEOUS 
Are Welders—Build Your Own, saving $300 to $500. Con 
LIQUIDATION EXCESS STOCK BARGAINS plete instructions furnished. Easy ra Tan aera-wa terms 


3-in-1 Metallizer spray gun, $150.00; Metalspray % -in.-wire 
gun, $175.00; 300-amp. gas-engine Lincoln welder; 400-amp. 
gas-engine Hansen welder; 4,000 ft. rubber-covered super- 
flexible cable. Address N-2, The Welding Engineer. 





Fly Ball Governors—Adapted to all makes of auto engine:; 
belt driven, flat or V. Price, $6.50 prepaid. Ball bearing, 
$2.00 additional. Satisfaction guarante In ordering state 
style of belt. Wm. Alber, Beatrice, Nebr. 





Bargains—Demonstrator Arc Welders. Gasoline and elec- 
tric drive. 30 days’ trial. Easy terms if desired. Write 
Ken’s Exchange, Box U-1161, Troy, Ohio. 





BUSINESSES FOR SALE 


Welding and Boiler Shop For Sale—Well equipped. Doing 
good business year around. Suitably located in good farming, 
fruit, resort and lumber country. Reason for selling: ill 
health. C. W. Dean, Ft. Myers, Florida. 








Welding Shop For Sale—Doing good business. In fast 
rowing oil town. Portable equipment. $800.00 will handle. 
i. E. Brickel, Pampa, Texas. 


Investigate before you buy any welder. Hobart Welder Sales, 
Box U-462, Troy, Ohio. 





POSITIONS WANTED 





Welding Engineer—Civil engineering and sales background 
Experienced in design, detailing, estimating, research, shop 
and field supervision on structural work, hand and automatic 
welding. Responsible charge in shop, office and field. Avail 
able on reasonable notice. Age 35. Address N-1, The Weld 
ing Engineer. 





Combination Welder—3 years’ experience, including repair 
and production welding with the arc and repair welding with 
gas. White, 23, and single. Will work anywhere. Ford 


Rhoades, Box 487, West Unity, Ohio. 





Welder—7 year’s experience in electric and gas welding; 
2 years in production, 5 years in job shop. Honest and rell- 
able. Single; willing to go anywhere. Address N-3, The 
Welding Engineer. 





Welder and Blacksmith—Steady employment wanted; | 
years’ experience at electric and acetylene welding. Preft 
job ss or place with contractor. Wm. H. Levin, Box “4, 
Lena, IIl. 


DT 


—— 











NEMCO 


SPEEDRODES 


tion’’ electrodes for 
use on d and medium carbon 
steels. 


Samples on Request 


speed, strength and ductility. 


The “all 





Insure Better Welding, Greater Speed, Lower Costs 


by using NEMCO SPEEDRODES. the flux-coated, shielded-arc type electrodes which combine supen°' 


Fast melting rate, low spatter loss. high ratio of deposited metal and resistance to corrosion are outs!ancing 
features of Nemco Speedrodes 


NORTHEAST METALS CO.  «:ttersu. 


. SEND TRIAL ORDER TODAY. 


4124 Torresdale Ave 
PHILADELPHIA. PA. 
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